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ANALYTICAL BALANCE 


MODEL K-1 


SENSITIVITY—* mg; 5 divi- 

i sions throw of eee for ; 
1 mg. 

CAPACITY—200 Grams. 

BEAM—5#’, Hard Bronze. 

-GRADUATIONS—100 divisions, 
notched, lettered in White 
against Black. Zero either to 
Left or at Centre,’ as desired. 


ARRESTMENT—Falling type. 
BASE—Marble. 


FINISH—Black and Golden lac- 
quer ; parts nickelled. 


ADAIR, DUTT & Ltd. | 


IN ENGLAND > 
LONDON — CALCUTTA. - BOMBAY — MADRAS... > 
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| Avaitable at cheaper rates than manufacturers’ 


No. 4, Sem: 


A. P. 
8 0 pkt. 
0: Ox, 


Rs. 
Whatman No. 42, 12.5 cm. 4 
I 


“Zs, J Green Analytical Filter Paper 


4. Agar Agar Filter Paper, English 


English, diam. 50 cm. 


18.5 om. 


QUANTITY DISCOUNT UP TO FIFTY PER CENT. 


Ask for full particulars from— 


THE SCIENTIFIC APPARATUS & CHEMICAL WORKS 
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TO-M@RROW’S INSTRUMENTS. TO-DAY 
Ee AVAILABLE FROM IMMEDIATE STOCKS 


: SIMPLIFIED OPTICAL PYROMETERS 


(AMERICAN MAKE) . 


A Triple Range Instrument with three separate direct reading 
temperature scales 


1400°F—2200°F ; 1800°F—3400°F ; 2200°F—3700°F 


AEROGEN PETROL AIR GAS 
GENERATORS 


A portable self-regulating. electrically-driven generator to work 
on 220 volts A.C. or D.C. suitable for 20 Bunsen Burners 


HILGER VITAMETER 
ALL-METAL MODEL 


For Vitamin A Assay 


SACCHARIMETERS 
NOEL DEER PATTERN 


(BELLINGHAM & STANLEY, Ltp.) 
. For tubes up to 400 mm. —— with Electric Sodium Lamp 


Copecity 2 ons. Complete with 2 = ‘Motor to work on 
Its A.C. 56 cycles 3 phase 


'RAJ-DER-KAR & Co. 


T Bidg. HORNBY ROAD 
BOMBAY 


Telegrams: TECHLAB 27304 
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1897 


50 YEARS OF SERVICE 


IN THE CAUSE OF SCIENCE 


THE FIRST FOR ANY SCIENTIFIC FIRM IN INDIA 


AS EARLY AS 1903 

Department of Public Instruction, Punjab, 
Educational Exhibition 1903 
Certificate of Merit 


FIRST CLASS 
Awarded to Messrs. Hargoial & Sons, ‘ 
Science Workshop, Ambala, for Scientific Apparatus 


Director of Pablic instruction, Punjab 


(Sd.) K, B. THAPOR 
Secretary to the Exhibition 


Lahore 
Dated ist July, 1903 


AND IN 1946 


| was very pleased with the progress made by Messrs. Hargolal and 
Sons in the manufacturing of scientific instruments, when | was 
conducted around their works by Mr. Nand Kishore, the Proprietor of 
the firm. My pleasure.was enhanced because he was a student of 
the Government College when | was on the Staff. The firm has a 
progressive outlook and has high standards. it has already an 
All-india reputation, and | am certain that with the new opportunities 
5 a which are bound to arise, it will rise to still greater fame. The work 
the firm is doing is of immense importance to education and to 
its expansion and improvement in the near future. 1! hope therefore 
that Messrs. Hargolal and Sons will receive every encouragement 
from Government, as well as from the University and ‘private 
_ educational institutions. 
wish them all success. 


(S4.) G. C. CHATERJI 
2—10—46 ‘ D. P. Punjab 


Phone ‘173’ H.O. Ambala Cantt. ‘Tele. HARGOLAL 


The Science Apparatus Workshop LAHORE, DELHI, PATNA, 
Branch :—27-A Linga Chetty Street HYDERABAD (Dn.), BOMBAY, 
“MADRAS, GC. T. «JUBBULPORE and SAUGOR 
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INDIAN INSTITUTE OF SCIENCE. 
_MALLESWARAM P. ©, BANGALORE | 


Applications are invited to the post of Assistant 
Professor in the Department of Internal Combustion 
Engineering at the Institute in the grade Rs. 500-25-700. 
Candidates should have satisfactory academic and pro- 
fessional qualifications, with experience of Research and 


The selected candidate will be on probation for a period 
of two years, after which if.confirmed, he will continue 
till the’ 30th June following the date of attaining the 
age of 55 years. He will be eligible to join the Provident 


being 8!* of the salary, the Institute contributing an 
equalamount. Leaveand other privileges will be governed 
by the Regulations and By-laws of the Institute for the 
time being in force, Six copies of applications together, 
with six copies of all testimonials and two sets of 
published papers, if any, (which will not be returned) 
should reach the undersigned on or before the 2nd of 


January 1948. 


A.G. PAL, 


special knowledge in Internal Combustion Engineering. 


‘Fund Scheme of the Institute, the rate of subscription — 
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ORGANIC CHEMISTRY 


Revised and enlarged fourth edition 
By P. B. SARKAR, D.Sc., F.N.I. 


Director .) of Technological Research 


ist Ed.—June 1942 
vi + 578 Pages 


4th Ed.—July 1946 
Cloth Bound Rs. 7 


“It is better than books by foreign authors 
and is a real achievement.” . 
N. P, MUKHERJEE, M.Sc., 
Prof. of Chemistry, Dungar College, Bikaner. 


JUST OUT! 
ELEMENTARY 
PHYSICAL CHEMISTRY . 


By S. R. PALIT, D.sc. 


6th Edition (Revised & enlarged) 


Rs. 5/8 


“This book can be unhesitatingly recom- 
mended to any B.Sc. Pass Course student.” 


LAWRENCE & MAYO (India) Ltd. 


bh 


Bangalore, Calcutta, 
Delhi, Lahore, Lucknow & Madras. 


Sir J. C. Guosx. 


H. CHATTERJEE & Co., Ltd., 19, Shyama Charan De St, Calcutta — 


New 


INTERMEDIATE PHYSICS 
By Pror. N. N. BASU, Msc. 


AND . 
Pror. J. CHATTERJEE, m.sc. 
Ist Edition—1936 9th Edition—1946 
Complete in two vols. : 
. Vou, I ; 

GENERAL PHYSICS, HEAT & LIGHT 
pp: x + 480 262 Figs. Rs. 5 — 
Vou, II 
SOUND, MAGNETISM & ELECTRICITY - 
pp. vii + 522 451 Figs. Rs. 5 
Exposition lucid and treatment exhaustive. 
= as a text by several univer- 


A TEXT-BOOK OF 
INORGANIC CHEMISTRY 


By P. 7 DUTT, m.sc. (Gold Medallist) 
Prof. of Chemistry, Ashutosh College _ 
Calcutta Re 3/12 


ist published—1944 2nd Edition 1946 


This much-enlarged edition fully covers 
the Intermediate syllabus of Indian 
Universities. 


WANTED 


| Expert Technical Advice | 


ON 
WOOD DISTILLATION 


to establish a plant 
_ in Central Provinces 


Please’write with i 
qualifications to 


Messrs. Mazumdar & Co. 
111, Wright Town 


JUBBULPORE 


| 
Sole Agent®: 


Council of Scientific & Industrial Byer 


4 ‘are. invited for the post of Director, 
Central Glass and Ceramic’ Research Institute, Cikcuréan: 
Candidates must possess very high academic qualifications 
and should be first class research workers in any branch of 
Glass Technology or Ceramics. Men with good knowledge — 
of Physical Chemistry and experience in industry will. be ~ 
preferred. Any salary in the scale of. Rs. 1,500-100-2, 0005: 
to qualifications may be offered, 


‘The appointment will be on a contractual basis off, 
5 years. The ,incumbent selected: will. be. eligible to the. 
benefits of he Council’s Contributory- Provident Fund ; the 
rate of his subscription being 68 %, the Couneil contributing 


an equal amount. ; 


‘The. selected candidate. will not be required to join: 


- before April 1948 but if appointed he will be expected to - 
advise on the construction and equipment of the Laboratory. 


Convassing in any form will be considered a disquali- 
fication. Two copies of the application together with copies 
- of testimonials and published papers should be sent so as to 3 
reach the Secretary, Council of Scientific Industrial 
Research, ‘P’ Block, Raisina Road, New Delhi, not ieee | 
than the [5th December 1947. ! 
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Low Magnetic & Current Loadings. . 
Robust Mechanical Construction. 


. Every Modern Feature Incorporated. 


8. 


Inspection by Trained and Qualified 
Staff at Every Stage of Construction. | 

Every Unit Tested Fully. 

Guarantee of Free Service for the First 
Year of Operation. 

All Units to B.S. Specifications. 


Any Spetial Requirements or ee 
Ch aaene can. be incorporated on 
man 


Units up to 5,000 K.V.A. 33 K.V. 


Suppliers to the Government of Mysore for the past 14 
a Over 200 satisfied customers. 


get more for your money from 
| State-owned Industries. 


GOVT. ELECTRIC ACTORY 


OMY SORE ROAD 


BANGALORE cry 
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OPIUM ALKALOIDS 


Large-scale manufacture of the principal alkaloids of opium 
is now in progress at the Alkaloid Works attached to the Govt. 
Opium Factory, Ghazipur. 

The drugs are made up to conform strictly to the respective 
standards for quality laid down in B. P. 1932. The manufacture 
is carried out in an up-to-date plant and is under strict chemical 
control at all stages. P 
Large stocks of the following are available for immediate supply : od 

Morphine hydrochloride 
Morphine sulphate 
Codeine Pure 

Codeine phosphate 


Any other salt or derivative of morphine and/or codeine can | 


be manufactured on demand. 
For prices and other particulars, apply to 


MANAGER, Opium 
Ghazipur, U. P.. 


FIELD CROP ABSTRACTS 


A new abstracting journal, commencing publication January, 1948, covering a 


world literature on the cultivation and agricultural botany of all field crops grown 
in rotation. 


CROPS : Cereals, grain legumes, groundnuts, root crops, sugar producing 
crops, fibre and oil-producing crops. j 


SUBJECTS: Land utilization and management, conservation, farming systems, ~ 


economics of crop production, seed production, regulation, storage, etc., machinery, 
field control of diseases and pests, weeds. Crop physiology, biochemistry, and 
ecology. 

Six issues per annum. dutseutigtion:: 35s. per volume 


All correspondence concerning subscriptions and requests for specimen — 
copies to 
IMPERIAL AGRICULTURAL BUREAUX 
Central Sales Branch 
Penglais, Aberystwyth, Wales, Great Britain | 
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YEARS IN THE MAKING. 
And it takes five years hard training 
to become a Burmah-Shell Aviation 
Service Superintendent af a major 
airfield, They are trusted like the 


Service... 
BURMAH-SHELL 
AVIATION SERVICE 


DOCTORS ARE 
& 
“tugs 
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INDIAN RESEARCH FUND ASSOCIATION 


Applications are invited for the post of a Senior 

Research Officer (Pathologist) on the leprosy enquiry under 

Dr. R. G. Cocurane, Honorary Director, Leprosy Campaign, 

Madras Presidency and Director, Medical College, Vellore, 

Ss in the scale of Rs. 600-40-1000-1050-1050-1100-1100-1150) 

plus usual dearness allowance. Pay in this scale will be 

fixed according to the qualifications and experience of the 
candidate. 


Minimum qualifications— 

Higher qualifications—in Pathology preferred— 
Pathological experience and Post-Graduate—Work in 
Pathology particularly Histopathology essential. 


Post temporary renewable yearly subject to the sanc- 
tion of the Governing Body of the Association. Probation 
6 months. Service terminable one month’s notice either side. 
No pension or gratuity allowed but benefits of Provident 
Fund permissible subject to rules. Private practice or free 
quarters or compensation in lieu thereof not allowed. 
Leave as for temporary Government servants under Revised 
Leave Rules, 1933. Travelling allowance under Supple- 
mentary Rules, as amended from time to time. Selected 
candidates may be required for interview at Vellore. T. A. 
will not be allowed for journey for interview or joining 
first appointment. 


All applications should be made on the prescribed 
forms which can be obtained from the Honorary Director, 
Leprosy Campaign, Vellore, and the completed application 
forms should be submitted so as to reach him not later than 
5th December 1947. 
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TRADE MARK 
BRAND 
neutral soluble Vo! 
sulphathiazole derivative 
The soluble sodium salts of the heterocyclic derivatives of ar 
sulohanilamide such as sulphapyridine, sulphathiazole and sulphadiazine are ; Emp 
strongly alkaline in reaction and their employment both parenterally and tu: 
topically is subject to limitations. Sir . 
‘Soluthiazole ’ is the sulphathiazole analogue‘of ‘ Solusaptasine ° and presents Tren 
sulphathiazole in the form of a soluble compound which produces approximately rep: 
neutral solutions in water. An. 
It provides a means for the parenteral administration of sulphathiazole by 
either the intravenous or intramuscular route, and for its topical application. tr 
The chief clinical indication of ‘ Soluthiazole ’ is to initiate therapy: in patients 
who are acutely ill or to treat patients who are unable to take sulphathiazole 
by mouth. It may also be. used by topical application in the treatment of infected 
conditions of the conjunctival sac, nasosinuses, joint cavities, pleural and P® 
peritoneal sacs, 
of E 
SUPPLIES :— 
*Soluthiazole’ is supplied as a 45 per cent. sterile neutral spre 
solution containing the equivalent of 20 per cent. (0:20 gramme per cc) is a 
e sulphathiazole in ampoules of 5 cc. (boxes of 6-and 25) and rubber-capped se 
bottles of 25 c.c. 
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LANGUAGE MEDIUM FOR SCIENTIFIC EDUCATION 
IN INDIA 


ROGRESSIVES in India have long been 
cogitating over the language medium 
of Education in this country. It is generally 
admitted on all sides that primary and popu- 
lar education is most effectively and rapidly 
spread through one’s mother-tongue, and it 
is a welcome sign that the provincial and 
State governments have commenced to 
implement this sound policy. As a con- 
sequence we can confidently expect the 
literacy and cultural level to rise with the 
utmost speed. 

Some sentimental patriots, however, have 
raised a loud cry that education, both éle- 
mentary and higher, must be conducted only 
in the provincial language. A few of the 
universities have, in what seems to us an 
undue hurry, already launched schemes of 
“provincialising” all branches of education. 
To extend this atavistic policy to all levels 
and all ,subjects of education would, we 
strongly “feel, be extending it too far, and 
the move is fraught with the grave danger 
of putting backward the clock of Indian 
Science by a few generations. We have tried 


here to draw the attention of our scientists 
and statesmen to the more salient and im- 
portant reasons for the indefensibility of 
adopting the provincial language for advan- 
ced education in science, research and allied . 
subjects. 

The linguistic survey of India enumerates 
179 languages of which there are 15 major 
literary languages. All these have had a 
long history and an ancient origin. But it 
must be recognised that modern science has 
far outgrown the limited knowledge and 
variety of phraseology of our ancient 
language. In specialised branches of ever- 
growing scientific knowledge it would be 
almost impossible to find in Indian languages 
the right words for explaining natural phe- 
nomena. And even if we did coin them, the 
new terminology would be no less foreign 
than those to which we are now accustomed 
in English. 

It is frequently argued that the inherent 
disadvantage of studying science in the ver- 
nacular could be overcome by translating 
the scientific books and papers. The expe- 
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rience of those who have tried it has shown 
that it is far from easy and practicable. We 
cite from a recent communication to the 
press on the subject by Sir Hari Singh Gour, 
Vice-Chancellor of the Saugor University. 
“Thirty years ago, in 1918, the Nizam’s Gov- 
ernment established the Osmania University 
making Urdu the medium of instruction. 
When the University was started, they had 
no books in Urdu to help the University and, 
therefore, they appointed a Translation Com- 
mittee which, after thirty years, has been 
able to translate into Urdu about 400 books 


‘through which education is imparted in the 


University. These books, according to this 
official report, contain 64,000 new words coin- 
ed for the purpose; the result being that the 
language they have created in the name of 
Urdu is a different language consisting of 
coined words, which have to be studied in the 
class-rooms and which are as unintelligible to 
the public, as is, say, Chinese. The students 
who read in that University have to memorise 
these words for passing their examinations, but 
as these words are not in popular use, they 
have become a new language to be studied for 
examination purposes.’ 

We might add that the Osmania Univer- 
sity has succeeded in translating into ‘Urdu’ 
hardly 400 books in a period during which 
more than 40,000 volumes and countless 
number of papers have been published on 
advances in scientific subjects. Further, if 
every province had a different language 
medium in the field of higher scientific edu- 
cation and research, it would be clearly 
impossible to keep track of current activity 
in India and abroad, to exchange notes 
with workers in the field, to avoid duplica- 
tion or to improve upon the work of others. 

The Reference Committee on Scientific 
Terminology, appointed by the Government 
of India, seem to feel that a compromise is 
possible. The Committee has recommended 
that “well-known scientific terms already in 
use in the Indian languages with specific 
and unambiguous meanings and forming an 
integral part of the language should con- 
tinue to be used, whereas for other scienti- 
fic words, the international terminology 
should be incorporated. Such scientific ter- 
minology should deal not only with the 
names of objects met with in the field of 
science, but should also cover scientific pro- 
cesses. This will simplify the problem for 
the future when new scientific words are 
bound to be coined in the different parts of 
the world, including India”. “This”, the Com- 
mittee feels, “does not place our students 
and scientists at a greater disadvantage than 
those in other countries in the matter of 
making world scientific literature easily 


[ 
Science 
available to them and also in making the 
work of the Indian scientists available to 
scientists abroad.” 

In their recommendations the Reference 
Committee have, no doubt, eliminated the 
unnecessary task of coining new scientific 
terms in the provincial languages ; but other 
disadvantages persist. A graduate of one pro- 
vince cannot go to another Indian University 
for higher studies unless he masters the lan- 
guage of science of the new University. The 
difficulty does not end here. A graduate of 
one province cannot hope to get employment 
in another province or State merely on 
account of the language difficulty. The 
foregoing reasons amply prove that it will be 
a retrograde policy to introduce the medium 
of provincial language in teaching higher 
classes in science. 

The introduction of Hindi as the medium 
of instruction in all the Indian Universities 
would be a remedy for many of the evils 
pointed above. But it is not the ideal. For, 
a student of the B.Sc. or B.Sc. (Hons.) will 
be expected to specialise in a large number 
of advanced scientific subjects for which he 
has to consult a good number of up-to-date 
scientific books and journals. As pointed 
out already it would be an impossible task 
and an utter waste of intellectual labour to 
try to translate every book or journal of 
scientific interest. It will be needless to 
emphasise that one would be in the dark 
if one has to depend upon translations into 
Hindi for one’s research work. 

The study of the advanced scientific sub- 
jects in an international language would be 
the ideal, and English is such a language 
to-day. It is the most widely spoken single 
language in the world. It has all the ad- 
vantages necessary for an_ international 
language which the advocates of Hindi or 
Hindustani cannot deny. And in a world 
that is fast growing smaller the need for 
the International Language in India is at 
least as imperative as for a National 
language. 

It is often pointed out by the advocates 
of vernacularisation that most of the ad- 
vanced countries where English is not 
the spoken language are having their 
mother-tongue for the medium of instruction 


in advanced scientific studies, and that India | 


could follow their example. But these enthu- 
siasts forget the important fact that English 
has already become the lingua franca of the 
educated classes in India, and it is less 
troublesome to continue with English as 
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the medium of instruction for higher scienti- 
fic studies than to introduce Hindi which is 
equally foreign to a large section of the 
Indian population. Why should the intelli- 
gentsia of the country waste their precious 
time in improving a- language when they are 
already in possession of the best inter- 
national language ? It is high time that we 
got over irrational emotions and had a more 
rational and scientific outlook on the lan- 
guage problem. 

The advantages of teaching scientific sub- 
jects in English in universities are far too 
many to be mentioned here. Suffice it to 
say that it saves the bother of translating 
every book of scientific interest; the scientist 
can be up-to-date in his knowledge since 
every useful scientific book or article of the 
world is invariably translated into English 
by hundreds of world-famous book compa- 
nies, and a large percentage of scientific 
journals are published in English for the 
ready reference of the English-knowing 
scientist. Besides, typing and printing has 
already been standardised almost to perfec- 
tion in the English language. No one can deny 
that Japan was as enthusiastic about her 
language as any other nation in the world, 
yet she published a large number of her 
scientific contributions in English and other 
European languages! Language is only a 


tool in the hands of man, and no one need 
be unnecessarily sentimental about it. Let 
us, therefore, adopt the most common lan- 
guage available for promoting the cause of 
science in India. 

Coming to concrete proposals we urge that 
science be taught, up to the S.S.L.C. stand- 
ard, in the provincial language with inter- 
national nomenclature for scientific terms as 
proposed by the Committee of Scientific 
Terminology. During this period English 
could be taught (as Maulana Azad, the 
Minister for Education, has rightly directed) 
as a second language. After this preliminary 
training it is an easy step for the student to 
take up the study of science in the univer- 
sity entirely in English. This procedure, we 
are confident, obviates the difficulties that 
face the student who goes through his edu- 
cation either all in English or all in the 
vernacular. At this crucial moment in the 
history of our land we call upon all science 
institutions, conferences, congresses and 
academies to give serious thought to this 
all-important question and place their con- 
sidered opinion before the universities 
and governments for implementation. We 
earnestly hope that India will not introduce 
in a hurry reforms for which she will have 
to repent at leisure. 


EMPIRE JOURNAL OF EXPERIMENTAL AGRICULTURE 


Sir E. JOHN RUSSELL, Chairman, Executive 

Committee, Empire Journal of Experiment- 
al Agriculture, Campfield Wood, Woodstock, 
Oxfordshire, U.K., has addressed a letter to 
Dr. J. N. Mukherjee, Director, Indian Agricul- 
tural Research Institute, New Delhi, as fol- 
lows: 

“I am writing to ask if you would be willing 
to approach agricultural research workers and 
officers concerned with developments to submit 
papers dealing with their work for publication 
in our Journal. We do not, of course, wish to 
encroach upon the publications issued by Re- 
search Stations and Departments of Agriculture. 
But the Empire Journal does provide a parti- 
cularly suitable medium for publishing the 
results of agricultural research and develop- 


ments throughout the Empire, and reaches an 
audience to which some of the overseas jour- 
nals are not always readily accessible. - 

“We would welcome not only papers on speci- 
fic subjects or individual pieces of research, but 
also summaries of results, final or in some 
cases interim, of long-term investigations. Al- 
though we particularly desire papers of Empire 
interest dealing with experiments in the field, 
we by no means exclude papers on other topics, 
such as soil problems (including soil conserva- 
tion) and irrigation; meteorology, economics 
and education, as related to agriculture; dis- 
eases and pests of plants and animals; crop 
production and agricultural botany; as well as 
general articles on agricultural conditions and 


developments in particular areas,” 
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SIR JNAN CHANDRA GHOSH, Kt., D.Sc., F.N.I. 


WE are glad to announce to our readers that 

Sir J. C. Ghosh, President of the Cur- 
rent Science Association, and Director of 
the Indian Institute of Science, Bangalore, 
has been appointed as Director-General of In- 
dustries and Supply to the Government of 
India. He took charge of his new office on the 
17th of this month. 

The choice of Sir J. C. Ghosh, one of the 
foremost men of science in this country, to this 
responsible position will be received with much 
enthusiasm and approbation throughout India. 
The eminence of Sir J. C. 
Ghosh as a leader of 
scientific thought and re- 
search, and his gifts at 
once rich and_ varied, 
were recognised both by 
the Governments of the 
country and the general 
public, because of his 
active co-operation with 
them in high responsible 
capacities too numerous 
to enumerate. His ap- 
pointment in August 1939, 
as the Director of the 
Indian Institute of Sci- 
ence, Bangalore, marked 
the beginning of an era 
of rising prosperity and 
prestige for the Institu- 
tion and also of providing 
an opportunity to him 
for developing his rich 
endowments for research 
and industrial planning. 
Industrial research 
schemes of immense im- 
portance to the develop- 
ment of the resources of 
the country and funda- 
mental researches of high 
standard were initiated 
by him, and the income 


of the Institute rose steadily from about 5 lakhs 


of rupees in 1940 to about 18 lakhs in 1946, as 
a result of his prestige and influence. In recog- 
nition of his high attainments, he was Knighted 
in 1943 and twice invited by His Majesty’s 
Government in England, once as a-member of 
the Scientific Delegation to visit the U.K. and 
U.S.A., and second time as a representative of 
the Government of India to attend the Empire 
Scientific Conference in London. 

His untiring labours and remarkable fore- 
sight were responsible in securing for the 
Institute, funds over a crore of rupees for 
opening up new departments such as Aero- 
nautical Engineering, Chemical Engineering, 
Metallurgy, Internal Combustion Engineer- 
ing and Power Engineering, which are 
the very foundations for any major industrial 
development of the country. The call of the 
nation has removed him from the Institute just 
at a time when his cherished dreams of scienti- 
fic expansion are taking shape. His genial and 
unassuming temperament, his grace, nobility 
and charm have won for him the affection and 
esteem of one and all in the Institute. His 
ready access to students, colleagues and the 


public (a rare quality in people highly plac- 
ed!), his benevolent kindness to all that wen 
to hir. for help and guidance will be missed by 
all that knew him. But all these great quali- 
ties in addition to his wide range of scientific 
and technological knowledge and high admin- 
istrative experience, are needed by the country 
at this critical juncture of her history. We 
offer him our best wishes for conspicuous suc- 
cess in his endeavour to serve the country. 

The appointment of Sir J. C. Ghosh by the 
National Government is of more than kines 
significance. It is a happy 
sign of the resurgence of 
a new India fired with 
the earnest ambition of 
attaining great object- 
ives. The time was when 
the Civilian was the all- 
purpose officer — planner, 
organiser and adminis- 
trator of all projects. 
But times are changing, 
and so are the circum- 
stances. It is fortunate 
for India that our states- 
men have recognised that 
an all-out effort at rapid 
industrialization of the 
land requires specialists 
who have an _ intimate 
knowledge of the sub- 
ject rather than _ the 
non-specialist politicians, 
however eminent. Given 
the scope and freedom of 
action, the scientist and 
the technical expert can, 
unlike the non-specialist 
who has struggle 
through endless trials and 
errors, deliver the goods 
in the shortest possible 
period. We should there- 
fore, like to believe that 
this appointment marks the beginning of a cons- 
cious policy of enlisting the active co-operation 
of experts in the field. We should, however, not 
rest content until ministerial responsibility in 
Central and Provincial Governments is directly 
entrusted to them in the domain of industrial, 
agricultural, health and scientific developments, 
even as law and order is entrusted to the Legal 
Expert and diplomatic relations to the Political 
Expert. It would indeed be the better fulfil- 
ment of true democratic spirit, as eminent con- 
stitutionalists have pointed out, to offer the 
electorate a choice from a panel of qualified 
experts in each branch of administration rather 
than call in the politician to serve in every 
field. Such a procedure would save some of 
the best brains in the country from taking to 
non-scientific professions owing to lack of scope 
for matefial advancement in technical and 
scientific professions. We have every hope that 
the services of a scientist, of the calibre of 
Sir J. C. Ghosh, will convince the Government 
and the public of the soundness of the policy 
of entrusting the planning and execution of 
programmes of national development to quali- 
fied experts in the respective fields. 
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TREND OF ZOOLOGICAL RESEARCH IN THE U.K. AND THE U:S,A. 


K. N. BAHL 
(The University, Lucknow) 


URING the last twenty-five to thirty years 
D there has been a complete transfer of in- 
terest in Biology, both in the U.K. and in the 
U.S.A., from the earlier predominantly morpho- 
logical standpoints to the more ical ex- 
perimental methods. During the last century 
when the fauna of most countries was not ade- 
quately surveyed, taxonomy and comparative 
anatomy attracted a large number of workers 
but now-a-days taxonomic work is confined 
only to workers in museums, and,the discovery 
of a new species or a genus is considered a very 
minor event in Biology. Till the earlier years 
of this century comparative anatomy, embryo- 
graphy and phylogeny occupied the stage, so 
to speak, the triumph of the doctrine of 
Evolution has owed much to the study of the 
structure and development of animals. Sub- 
jects like metamerism, segmentation of the 
vertebrate head, the morphological interpreta- 
tion of the cranial nerves, Limulus and the an- 
cestry of the vertebrates, origin of land verte- 
brates, adaptive radiation in the Reptiles, cell- 
lineage and the determinative type of cleavage 
were some of the hghlights of morphological 
research. In spite of these notable advances 
Zoology remained almost wholly a descriptive 
science little concerned with the active pro- 
cesses of life. Although zoologists still have a 
high regard for the basic discipline of compa- 
rative anatomy, they have now realized that 
the method of comparative anatomy must in- 
creasingly embrace considerations of function : 
it is not enough to examine diverse animal 
forms, the significance of their diversity must 
also be properly appraised. In modern biologi- 
cal research, therefore, there is a growing 
reliance on the more exact techniques of phy- 
sics, chemistry and even mathematics, so that 
experimental biology in its various aspects has 
now developed into many newer disciplines like 
general physiology, biochemistry, biophysics, 
genetics, experimental embryology and ecology. 
The purely vitalistic conceptions of earlier days 
as working hypotheses have largely given place 
to mechanistic conceptions of the processes of 
life—in fact for the proper understanding of 
the working of the animal machine, the work- 
ing hypothesis of a modern biological research 
worker can only be the mechanistic view of 
life, however inadequate it may be in the pre- 
sent state of our knowledge. 

This change of interest from morphology to 
physiology began on the European continent, 
and thence spread both to the U.S.A. and the 
U.K. Im the U.S.A. the Woods Hole Marine 
Biological Laboratory has developed into a fine 
and important institution: it is not only a meet 
ing working place in summer for biologists 
from ali over the country but serves as an 
important clearing house both of biological re- 
search and biologists—it combines the advanta- 


equipped labora and a very well stocked 
scientific library. ere, as early as 1891, Whit- 
man advocated the development of “biological 
physiology” as distinguished from mammalian 
physiology of the medical schools. He empha- 
sised that “the association of morphological and 
physiological research enlarges the field of 
vision on both sides—converts half-views into 
whole views.” Whitman's own work was large- 
y morphological—his classical monograph on 

e “metamerism of Clepsine” is still a master- 

iece—but he invited Jacques Loeb to lead the 

partment of General Physiology both for in- 
struction and research. This laboratory conti- 
nues to offer a very efficiently run course in 
general the best in the 
world. Jacques b and his co-workers made 
Woods Hole the centre of general physiology 
and its influence spread throughout the coun- 
try. Embryology has always been a favourite 
subject at Woods Hole, as in summer it is a 
veritable paradise for students of development 
because of the wealth of material available for 
study. Jacques Loeb and his collaborators made 
full. use of these opportunities and gave an 
experimental turn to embryology as_ well. 
Loeb’s experiments on the production of multi- 
ple embryos and his famous discovery of arti- 
ficial parthenogenesis, Wilson’s experimental 
analysis of cell-lineage in the eggs of Denta- 
lium and Patella, Conklin’s work on the as- 
cidian egg and the “organ-forming substances” 
Lyon’s suggestion of the use of centrifuge in 
experimental embryology, - and Morgan and 
Lillie’s demonstration of polarity and bilate- 
rality of the egg are some of the well-known 
results of experimental embryology of . the 
earlier days at Woods Hole. Jacques Loeb also 
gave an impetus to the study of regeneration 
and regulation and wrote a book Regeneration 
from a Physico-Chemical View-point, just be- 
fore his death. T. H. Morghan of Drosophila’ 
fame worked for several years on the experi- 
mental analysis of regeneration, and C. M. 
Child furnished the ideas of axial gradients and 
physiological isolation. The mystery of fertil- 
ization was explained by the analytical and 
experimental work of Wilson, Mathews, Conk- 
lin and Lillie. Mead and Morgan carried the 
analysis a stage further till Loeb put the cop- 
ing stone, so to speak, by his work on artificial 
parthenogenesis. In cytological studies the work 
of Wilson, .Montgomery, Morgan and Muller is 
too well known to be repeated here. Wilson 
was the first to present the theory of sex- 
chromosomes: Morgan by his epoch-making 
work on Drosophila established a clear relation 
between cytology and genetics, while Muller of 
Indiana used X-rays on the genes to produce 
mutations. 

During recent years Parker’s work on the 
elementary nervous system, the micro-dissec- 
tion apparatus of Robert Chambers and its use 
in the study of cellular physiology, Paul Weiss’s 
work in experimental embryology and his 
demonstration of the distinction between auto- 
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nomous versus reflexogenous activity of the 
central nervous system, Heilbrunn’s work on 
the colloid chemistry of protoplasm, Harvey’s 
work on animal light, Brooks’s work on the 
permeability of the cell-membrane, Willier’s 
work on transplantation in chick embryos, and 
Uachmansohn, Welsh, Prosser and Bullock’s 
work on the physiology of the nervous system 
are worth mentioning. 

In U.K. this change of interest is markedly 
reflected in the universities and other research 
institutes. At Cambridge almost all the zoo- 
logists are experimental zoologists, and the 
older people with a morphological bias com- 
plain that there is no morphologist left, al- 
though morphology is the bed-rock of zoology. 
Even at other British universities the bulk of 
zoological work carried on now is experimental. 
The Society for Experimental Biology, founded 
in the early twenties is a very active body; it 
holds conferences three times a year and pub- 
lishes the Journal of E imental Biology 
every quarter. The famous Oxford morpho- 
logical journal, the Quarterly Journal of Micro- 
scopical Science, edited by Lankester and Good- 
rich, both leading morphologists of their times, 
for over 75 years, has recently changed its 
original morphological character and is now 
publishing memoirs on Functional Morphology, 
Cellular Biology and Histo-Chemistry. 
looking through the pages of Proceedings of 
the Royal Society (B), one cannot fail to dis- 
cern that most biologists in U.K. are now 
physiologically minded. How much of import- 
ance is given to experimental zoology will be 

auged from the fact that recently John Z. 

oung of Oxford, whose brilliant work on 
nerves is well known, has been appointed Pro- 
fessor of Anatomy at the University College 
London, even though he has had no formal 
medical education and had possibly never dis- 
sected the human body. It has been realized 
that classical anatomy has long since exhausted 
itself, and we need a new generation of anato- 


mists like Young in whose hands morphology . 


correlated with parallel biochemical and _bio- 
physical analyses with considerations of func- 
tion will result in profitable advances in ana- 


Great advances have been made in several 
directions during the last quarter of a century, 
and it is difficult even to catalogue them; but 
perhaps the best example of recent experimen- 
tal trend in Zoology in U.K. and U.S.A. is the 
important advance in our knowledge and under- 
standing of the nature of the nerve-substance 
and its conduction activities. Not many years 
ago (1934) John Z. Young discovered giant 
nerve-fibres, about 1 mm. in diameter, in the 
squid Loligo: these giant nerve-fibres have 
proved excellent material for a study of the 
structure and conduction activities of the nerve- 
fibres, about which we now have perhaps more 
information than about any other bodily func- 
tion. They have not only allowed direct con- 
firmation of previous deductions but have also 
made possible the investigation of many new 
aspects of the process. These nerve fibres have 
been studied with the help of various optical 
and other physical and chemical techniques as 
well as by histochemical methods and by the 
use of the Electron microscope, 


Science 

It has long been known that when a nerve- 
message travels along a nerve fibre, the active 
region becomes eiectrically negative to all the 
neighbouring regions. In the resting condition 
there _is a_ potential difference—the resting 
potential—between the inside and outside of the 
nerve-fibre : it has now been shown that potas- 
sium is present in much greater quantities (26- 
29 times) inside than outside, while sodium and 
chlorine are present in smaller amounts within 
the fibres than around them. During the pas- 
sage of the nerve-impulse, the nerve membrane 
becomes freely permeable to all ions and an 
electric wave—the action current—flows between 
the active and neighbouring regions, and during 
this process, potassium leaks out of the nerve- 
fibres. The effect is compared to that of a 
membrane with selective permeability separat- 
ing two electrolytes. Optical investigations of 
the nerve-fibre in ordinary and polarised light 
have shown the presence of longitudinal organ- 
—" in the molecules composing the nerve- 

re. 

_ The conduction velocity of the nerve- 
impulse is increased by (1) increasing the dia- 
and thus reducing 
internal resistance and (2) by changi the 
characteristics of the The 
method has been adopted in the vertebrates 
where each nerve fibre has a “myelin sheath”, 
while the squid has adopted the first method 
of increasing the diameter of its nerve fibres. 
The conduction rate in the large fibres of the 
squid is about 25 metres per second—the same 
is the rate in the giant fibres of the earthworm 
which have a fatty sheath around them. In 
birds and mammals with a constant high tem- 
perature the speed may come to more than 100 
metres per second. In each nerve 
contains a spectrum of fibres of different dia- 
meters (in rabbit they vary from 1-8 to 18) 
and conduction rates; the fastest fibres with 
a diameter of 18 (including a sheath of 5.) 
are those that go to muscles, the messages con- 
cerned with touch are carried at 25 metres per 
second, while fibres concerned with pain con- 
duct only at 1 metre per second. 

It has been found that when a nerve is 
severed, the nerve fibres of the peripheral part 
disappear leaving only the framework of the 
nerve composed of connective tissues and other 
elements, while the nerve fibres of the central 
stump remain in tact and put out new growths. 
Since each large nerve contains thousands of 
nerve fibres with different diameters as well as 
conduction rates and functional connexions, it 
is necessary for proper regeneration that ap- 
propriate connexions must take place between 
the central and peripheral stumps. Motor nerve 
fibres must join up with muscles and not with 
skin and so on. It has been found, however, 
that connexions are unfortunately made at 
random. Many wrong and some right con- 
nexions are made, and it is not surprising, 
therefore, that after severance of a nerve, the 
return of function is never completely satis- 
factory. There is poor co-ordination of mus- 
cle-movements and there are abnormal pains 
and unpleasant sensations. It is possible that 
there is some mechanism by which the incor- 
rectly connected fibres are later removed, but 
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The problem of the conduction of nerve im- 
pulses has been attacked from the chemical side 
as well, and this work carried out during the 
last 25 years forms a most fascinating story. 
In 1921 Otto Loewi proved by a simple experi- 
ment that the nervous impulse in the vagus 
nerve of a frog does not influence the heart- 
muscle directly, but through a chemical sub- 
stance liberated from its nerve endings. Lowi 
called this chemical transmitter the vagusstoff, 
which was later identified as acetylcholine by 
Dale and Dudley in 1929—this substance pro- 
duces decrease of both frequency and ampli- 
tude of heart-beat. Another substance adre- 
naline is released by the cardio-accelerator 
nerves, and this brings about an increase both 
of frequency and amplitude of the heart-beat. 
In all cases studied, it has been proved that 
the mode of transmission of impulses from the 
postganglionic autonomic nerves to their res- 
pective effector organs occurs through the re- 
lease of a chemical transmitter. We have 
already seen that there is a shifting of ions, 
specially of potassium, during the propagation 
of an impulse in the nerve; it has now been 
demonstrated that it is the liberation of potas- 
sium that is responsible for the liberation of 
the chemical transmitter acetylcholine. After 
the impulse has passed, the released acetyl- 
choline is split up and rendered ineffective by 
a hydrolyzing enzyme, Cholinesterase; and it is 
thus that in many instances the effect starts 
and stops almost simultaneously with the sti- 
mulation. Nachmansohn has demonstrated that 
acetylcholine can be synthesised in the nervous 
tissue through another enzyme called cholin- 
acetylase. The neuro-chemical mechanism cf 
the transmission of nervous impulses is now 
believed to apply to all the synapses of the 
autonomic system and to the spinal nerves. 
With the discovery of the giant-fibres, it has 
been possible not only to make analyses of 
potassium, but also of nerve-proteins in the 
axoplasm. The only gap in our knowledge is 
the definite proof that the chemical transmis- 
sion from one neuron to the next holds true 
also in the C.N.S. (central nervous system). 
It is known that acetylcholine is able to aug- 
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ment or to inhibit activities 
C.N.S. and to initiate activities 
as it does in the peripheral elements. This 
taken together with the distribution of the 
cholinesterase and acetylcholine makes it pos- 
sible to say that the latter acts as a transmitter 
in the C.N.S., just as it does in the ipheral 
nervous system. But the question ther or 
not acetylcholine is the synaptic transmitter 
within the C.N.S. as in the peripheral nerves 
has not yet been definitely solved. 

This knowledge of the nervous system has 
been gradually built up by a host of workers 
by using various kinds of techniques. In mod- 
ern Biology more than half the battle is the 
perfection of techniques of various kinds. For 
example, locomotion in animals has been stu- 
died with the help of cinematographic to- 
graphs; bat “radar”, by the use of microphones; 
nerve-conduction with the cathode-ray oscillo- 
graphs; osmotic regulation and water-balances 
by measuring osmotic pressures and vapour 
pressures, chemical estimations of various ions 
and so on, while the animal form and the pro- 
cesses of growth have been studied mathe- 
matically. 

In India physiology is unfortunately still link- 
ed with medical schools—it has not developed 
into general, cellular and comparative physio- 
logy, biochemistry and biophysics in the modern 
sense. Our teaching still deals only with the 
descriptive aspects, and the experimental dis- 
ciplines are very inadequately reflected in our 
zoological teaching and research. The British 
Delegation to the 34th Indian Science Congress 
(1947) particularly noted this fact, and their 
leader, Sir Charles Darwin (Nature, March, 13, 
1947) has rightly remarked that “in the bio- 
logical sciences the emphasis has been more on 
the systematic and taxonomic side than on 
the physiological”. It is time we in India took 
to the newer disciplines in Zoology so that our 
teaching and research are modernised and are 
beyond reproach. With the advent of political 
independence we must improve our teaching 
and research equipment and reach the highest 


standards possible so as to keep abreast of 


research activities in the West. 
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THE Department of Industrial start- 

ed working in July 1921 on a modest scale. 
Of all the Indian Universities, the Benares 
Hindu University was the first to start a spe- 
cialised course in Industrial Chemistry at the 
post-Inter-Science stage. During these twenty- 
five years, specialised courses in Pottery and 
Porcelain, Glass, Metal Enamelling and Phar- 
macy have been started, and since December 
1939 a full-fledged College of Technology has 
been functioning. In these twenty-five years, 
nearly a thousand and five hundred students 
have passed through the portals of this College. 
On this auspicious occasion of the Jubilee Cele- 
bration of this Institution, Dr. N. N. Godbole, 


Principal of the College, has rightly conceived | 
i a “first 


the idea of establishing class Techno- 


4 


logical Library” worth a few lakhs of rupees 
which will undoubtedly form a very valuable 
asset to the successful working of the College 
of Technology. We endorse warmly the appeal 
issued by Dr. Godbole, and we are hopeful that 
the Princes and the public, specially the Indus- 
trial Magnates of India who have contributed 
to the building up of the University, will also 
help in establishing a first-class Library for the 
College of Technology of the Benares Hindu 
University. 

M. M. MAtavrya. 

S. RADHAKRISHNAN, 


[We are confident that the readers of Current 
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THE NUCLEUS AND NUCLEIC ACIDS* 


THE nucleic acids are said to function as the 
“molecular midwife of all reproductive 
particles”. In his paper on the “Nucleic Acid 
and Chromosomes” Dr. Darlington proceeds on 
the assumption that while nucleic acids play a 
major role in the formation of the chromosomes, 
the chromosomes in turn are responsible for 
the production of nucleic acids. The question 
naturally arises whether nucleic acids enter 
into the composition of the chromosomes. 
Stedman and Stedman, in a contribution en- 
titled, “The Function of Desoxyribose-Nucleic 
Acid in the Cell Nucleus” dispute the above 
assumption, and, i on the basis that 
the chromosomes and the nuclear sap are the 
two important constituents in the dividing 
nucleus, suggest that while histone nucleate 
forms the matrix of the cell nuclei, the acidic 
protein, chromosomin isolated by them from 
nuclei, forms the main constituent of the 
chromosomes. The chromosomin is said to be 
dispersed in the matrix or enclosed in the 
nucleoli of resting nuclei, and that during divi- 
sion it concentrates to give rise to the chromo- 
somes. The histone nucleate, on the other hand, 
is said to form the spindle since they believe 
that the physico-chemical properties of nucleic 
acid are ideally suited for that purpose. It is 
not, I believe, disputed that there is a perma- 
nent chromosome fibre. It has been assumed 
by the majority that during mitosis, “desoxy- 
ribose nucleic acid is attached at specific loci 
to the polypeptide chain which represents the 
ent chromosome fibre” (Koller, p. 270). 

obody in fact seems to have questioned the 
possible occurrence of chromosomin in_ the 
chromosome fibre. On the other hand, Stedman 
and Stedman veer to the other extreme. While 
granting that the chromosomin threads, con- 
stituting the chromosomes, would be embedded 
in the matrix of the nucleus and hence should 
naturally be in contact with the nucleic acid 
with the probability of a chemical combination 
between them, they brush aside the idea that 
such combined nucleic acid could ever be con- 
sidered as a component of the chromosomes. 
The nucleic acid is considered merely to in- 
crease the basophily of the chromosomin by 
increasing its acidic properties. Unlike the 
metaphase chromosomes, the salivary chromo- 
somes of Drosophila do not show a uniform 
staining. Only the bands are basophilic. 
Stedman and Stedman, in ing to reinterpret 
Caspersson’s observations, offer the novel sug- 
gestion that the swollen condition of the chro- 
mosomin in the interband regions is the real 
cause for their reduced basophily. That the 
differential i cannot be explained away 
in such a simple fashion is emphasized by 
Danielli in his contribution, “A Study of Tech- 
niques for the Cytochemical Demonstration of 
Nucleic Acids and some Components of Pro- 
teins”. Investigations show that while the 
intetband regions are deficient ~ only in 
purines and pyrimidines but also in tyrosine, 


* “Nucleic Acid” Symposia of the Society for Experi- 
mental Biology, Number One. Cambridge University 
Press, 1947. Price 30 s. 


tryptophane and histidine, the above occur in 
considerable quantities in the bands. “It, there- 
fore, follows that the interbands cannot con- 
sist of typical histones, nor of the chromosomin 
of the Stedmans, unless these proteins consist 
of very lcng polypeptide chains, lengths of 
which of the order of » are deficient in histi- 
dine, tryptophane and tyrosine, whilst other 
lengths ot similar dimensions are rich in these 
substances” (p. 112). 

Generalizations are often fraught with danger; 

and, since Stedman and Stedman seem to place 
more emphasis on their experiments with 
sperms, an experience recorded by Brachet in 
his contribution, “Nucleic Acids in the Cell and 
Embryo”, may be appropriate. In the case of 
some spermatozoa and red blood cells, thymo- 
nucleodepolymerase had no effect on their baso- 
phily at all. The nuclei of such cells, however, 
gave a positive Feulgen reaction; and micro- 
chemical estimations co! that the nuclei 
are rich in thymonucleic acid. Brachet rightly 
observes that “the correct conclusion is that 
thymonucleic acid is not attacked by thymo- 
nucleodepolymerase in these nuclei; this is an 
interesting fact in itself, which deserves fur- 
ther studies on the nature of the thymonucleic 
acid present in these cells and on the links 
uniting this acid to the proteins” (p. 209). A 
balanced view would appear to be that as the 
greater part of purines and pyrimidines are 
present in the bands and as Feulgen’s tech- 
nique shows that the desoxy sugar is asso- 
ciated with the chromosomes, the sugar is most 
likely to be in the bands in combination with 
purines and pyrimidines. 

It would be seen that whatever be the role 
played by the nucleic acids in the actual struc- 
ture of the chromosomes, they do play an im- 

t role in cell division and metabolism. 

. Gulland suggests in his paper on the “Struc- 
ture of the Nucleic Acids” that the nucleotides 
have only a random arrangement in the poly- 
nucleotides. Structure and synthesis of Nucleo- 
tides are dealt with by Lythgoe and Todd, and 
Biological Synthesis of Purines by Kalckar. 
Astbury, from his “X-Ray Studies of Nucleic 
Acids”, draws attention to the fact “that the 
spacing (3-34 A) of the nucleotides along the 
thymonucleic acid column is to all intents and 
purposes the same as the distance from one 
side chain to the next along an extended poly- 
peptide, and even at the risk of being accused 
of dabbling in numerology, I should like to say 
again that I believe this to be no mere coin- 
cidence ... Bio-synthesis is supremely a ques- 
tion of fitting molecules or parts of molecules 
one against another, and one of the great bio- 
logical developments of our time is the real- 
ization that probably the most fundamental 
interaction of all is that between the proteins 
and the nucleic acids” (p. 70). Davidson deals 
with “Distribution of Nucleic Acids in Tissues” 
and Stacey with “Bacterial Nucleic Acids and 
Nucleoproteins”. The staining of the vacuoles 
in living cells is analysed by Dustin who sug- 
gests that presence of small quantities of ribo- 


Ni 
ligt 
tha 
lar 
wel 
mo; 
dar 
die 
of 
Ne! 
to 
tha 
tide 
soc 


Chi 


- 
= 
cal 

by 

q tov 
sub 

tior 

Gu 

pro 
effe 
tre: 
the 
, 

bac 
by | 
hov 
trai 

or 

at 
‘two 
Agr 
for 
the 

mal 

Scie 

sitie 

refe 
3 but 
pre] 
mit 
plie 
trai 
T 
Ass 
grat 
and 
The 
othe 


ultra-violet 


lar cell constituertts. The ribose nucleotides 
were found in fact, to be one of the most com- 
mon of all cell constituents, and in 1939-40 evi- 
dance accumulated from different lines of stu- 
dies that they were connected with the synthesis 
of the cytoplasmic proteins” (p. 136). The 
Nerve Cell does not appear to be an exception 
to the general rule. Hyden presents evidence 
that extensive quantitative changes in nucleo- 
tide and protein contents of nerve cells are as- 
sociated with motor and sensory functions. 
Changes in neurons, morphological, physiologi- 
cal and chemical, during regeneration are shown 
by Bodian to be “in the direction of reversion 
pes the levels of embryonic period, with 
subsequent return to adult levels as regenera- 
tion is completed” (p. 175). ee with 
pentose nucleotides are discussed by Parsons, 
Gulland and Barker who were able to “re- 
produce with singular exactness the systemic 
effects induced in mice by X-radiation, by 
treatment with carcinogenic compounds, or by 
the growth of a primary or grafted sarcoma” 
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(p. 189). The role of ribonucleic acids in meta- 
bolism and the phenomena of induction during 
development is discussed by Brachet who em- 
phasizes that “both during normal induction 
and evocation, there is a marked synthesis of 
ribonucleic acid in the reacting ectoderm; one 
of the consequences of induction is, therefore, 
a local synthesis of ribonucleic acid which 
might well lead in its turn to the production 
of specific organ-building proteins” (p. 221). 

There are very interesting contributions by 
Stowell on “Histochemical Observations on 
Nucleic Acids in Homologous and Neoplastic 

Tissues”, by Catcheside and Holmes on the 
“Action of Enzymes on Chromosomes” and by 
Koller on “Experimental Modification of Nu- 
cleic Acid Systems in the Cell”. 

The diverse trends of investigations on Nu- 
cleic Acids are admirably presented by the 
different contributors making available to those 
interested a mine of information. An attempt 
is made to establish closer links between bio- 
chemistry, cytology, embryology and genetics, 
and the volume hence deserves the attention 
of students of the different disciplines. It ought 
to find a Lesson in every library. 

M. K. SuBRAMANIAM. 


THE TRAINING OF PLANT PATHOLOGISTS IN INDIA 
S. V. VENKATARAYAN 
(Department of Agriculture in Mysore, Bangalore) 


PLANT pathology comprises.a study of all dis- 
eases of plants,, whether caused by fungi, 
bacteria, viruses, physiclogical disturbances, or 
by insects and other animal pests. In the U.S.A., 
however, plant pathology does not include dis- 
eases caused by insects and higher animals. The 
training of plant pathologists in India con- 
sists of taking a degree in Botany or Zoology, 
or a diploma or degree course in Agriculture 
at one of the Universities. There is also the 
feunan ear post-graduate course at the Indian 
havea Research Institute at New Delhi 
for the advanced worker. While this course is 
best training available, the following re- 
marks apply only to the training in Natural 
Science and Agriculture available in the Univer- 
sities. The views expressed are with particular 
reference to the Botany and Mycology teaching, 
but the position with regard to Zoology and 
Entomology is not far different. 

These remarks were prompted by the report 
prepared by the Plant Pests and Diseases Com- 
mittee of the Council of the Association of Ap- 
plied Biologists entitled “The recruitment and 
training of piant pathologists in Great Britain”,} 

The report deals with four classes of officers : 

(1) the County Officers, (2) Specialist Ad- 
visers, (3) Research Workers and (4) Technical 
Assistants. The Specialist Advisers and Re- 
search Workers are men with two-year post- 
graduate training after a oe in Pure Science, 
and hence they are beyond the scope of this note. 
The technical assistants do work of a routine 
nature as assistants to research workers and 
others, and are drawn from various sources and 


trained in some particular branch by their 
seniors. Sometimes these may also eventually 
engage in research or other work of their own. 
They require all encouragement but their num- 
ber will always be very small. There are then 
left only the County Officers (corresponding to 
our Agricultural Inspectors or Demonstrators 
and the junior technical staff), who are usually 
persons who have obtained a degree or a di- 
loma in agriculture or horticulture, at an Agri- 
cultural or Horticultural College. The course * 
for these officers is “of a general nature, and 
plant pathology being one of many subjects in 
a heavy syllabus, is often dealt with only 
briefly”. The training facilities at present 
at many Universities and Agricultural and 
Horticultural Colleges in Great Britain are 
such that “certain of the Pure Science courses 
give little training in field studies, and many of 
the Agricultural and Horticultural courses 
devote very little time to certain aspects of 
Pure Science.” 

Comparing the position in Great Britain with 
that in the U.S. of America, the report says, 
“this situation compares unfavourably with the the 
position in the United States where the facili- 
ties for the teaching of plant pathology in some 
Universities are on a very extensive scale. The 
accommodation and equipment for the study of 
the subject are considerably better than 
of any British University. In the U.S.A., be- 
sides the Federal and various state Govern- 
ments, private benefactors have contributed 
large sums of money for training and research 
of scientific workers, as rR by the 
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ts from the Carnegie Institution of 
ashington, The Boyce-Thompson Institute for 
Plant Research, New York, and the Rockefeller 
Institute for Medical Research, Princeton, New 
Jersey, which is also financing research on the 
virus diseases of plants. 

In India the study of Botany and Zoology 
in the schools and colleges was a late introduc- 
tion, and quite naturally the attention paid to 
mycology, bacteriology and entomology is very 
limited. The second meeting of mycological 
workers of the Board of Agriculture in India 
held at Pusa in February 1919, passed the fol- 
lowing resolution: “That this meeting desires 
to call attention to the neglect of mycological 
science in Indian Universities, and wishes to 
emphasize the importance of the subject in 
India, and to urge on the Universities to give 
courses and found lectureships or chairs in the 
subject.” During the course of the discussion 
the late Dr. F. J. F. Shaw observed that even 
students taking the M.Sc. degree were totally 
ignorant of the fungi of their own country, 
although they could answer complicated ques- 
tions on European fungi and plant diseases, and 
he said that some Indian Universities appeared 
even to resent any questions in their exami- 
nations on Indian mycology. The position 
to-day, after the lapse of nearly thirty years, 
is only slightly better. The curriculum in 
Mycology is not much improved, and the num- 
ber of students offering mycology for the M.Sc., 
or M.Sc.Ac., is limited. The course in the 
Agricultural Colleges is slightly better, but still 
not of the standard to make the student an 
efficient plant pathologist. Until adequate faci- 
lities are available for a post-graduate course 
in the subjects the position will remain the 


same. 

Regarding the recommendations for the 
future, the Plant Pests and Diseases Committee 
of Great Britain suggest the formation of a new 
Plant Pathology Training Centre or Centres, or 
in the alternative, the strengthening of certain 
existing University Departments of Botany and 


P Science 
Zoology to allow of post-graduate training in 
plant pathology. The Centres should be out in 
the country where different types cf crops 
could be grown, and liaison established with 
farmers, and not too far from towns so as. to 
ensure attendance at meetings of scientific 
societies. In addition to class work it is recom- 
mended that there should be fully-equipped 
mycological and entomological laboratories 
where the students will receive a thorough 
training in laboratory technique to be supple- 
mented by ining and researeh in the field. 
The students should be trained in the methods 
of observation of disease in growing plants, in 
methods of plant protection and in the tech- 
nique of field experimentation. In addition to 
this there must be an active research section 
where researches on plant diseases and pests 
is being carried out by senior research work- 
ers. The training and maintenance of students 
should be covered by adequate financial pro- 
visions, the number of scholarships being 
related to the estimated demand for the work- 
ers, and the scholars assured that on satisfac- 
tory .completion of the training suitable posi- 
tions will be offered to them. 

The Indian Council of Agricultural Research 
has, as one of its aims, the granting of re- 
search scholarships and provision of post- 
graduate training, but since it can only utilize 
the existing facilities, and since the transla- 
tion of agricultural improvements into practice 
is the function of Provincial Governments and 
States, not much headway can be made in this 
direction. It is to be hoped that the mea- 
sures of income-tax and super-tax relief in the 
case of endowments for scientific research con- 
templated by the érstwhile Finance Member of 
the Government of India, Sir Archibald Row- 
lands, will start a stream of generous contri- 
butions for a National Institute of study and 
research in the various plant sciences in India. 


1. Applied Biol., 1946, 33, 119. 


EARTH’S MAGNETIC FIELD 


[ NVESTIGATIONS of the mysterious changes 
in the magnetic pull of the earth experi- 
enced by aircraft flying over British Empire 
routes have been undertaken by a team of 
experts from the Empire Air Navigation School, 
Shropshire. 

Research by the school into the earth’s mag- 
netic field has already yielded valuable scientific 
results. The flight of “Aries One” over the 
North Pole two years ago resulted in confirma- 
tion of calculations of the location of the mag- 
netic field pole and gave practical experience 
of the behaviour of the magnetic compass when 
flying over these regions. f 

The changes in deviation now to be investi- 
gated were first noted when “Aries Two” flew 
to South Africa last April at the same time as 
the Transport Command Mosquito which broke 
the record to the Cape. Both aircraft experi- 


enced unexpected changes in deviation, some- 
times as much as ten degrees, although these 
were found to have disappeared when the com- 
passes were checked on their return home. 

The equipment used for this new investiga- 
tion included twelve magnetic compasses, and 
aircraft magnetometer, for measuring the 
strength of the earth’s magnetic field, and a 
new type of electric compass which does not 
depend on a magnet for direction, but which 
incorporates an electronic control. 

The route flown covered Malta, Habbaniya 
(Iraq), Negombo (Ceylon), Singapore and 
Darwin (Australia) outward; and Singapore, 
Negombo, Nairobi, Cape Town, Heany (South- 
ern Rhodesia) and Khartoum homeward. Pos- 
sible explanations arising from these investiga- 
tions are awaited with interest. 
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ON THEORY OF A NEW METHOD FOR 
DETERMINING YOUNG’S MODULUS 


Att the available methods for determination of 
the Young’s modulus involve mechanical means 
for producing the strain. It is, however, well 
known that strains can be produced in the 
conducting material by electro-magnetic meth- 
ods; but no use is made of the foregoing fact 
for "designing a method leading to the deter- 
mination of Y. The object of the present note 
is to give the theory of a possible simple 
method based on the above principle. 
Let the conducting material,.in the form of 
an anes have a mean radius, r—large 
compared with the cross-sectional radius. Let 
it be traversed by a strong direct electric cur- 
rent i. On placing the ring in the field H of 
a powerful electro-magnet with its plane per- 
pendicular to the field, the radius r will under- 
go a change by 4r, the measurement of which 
finally leads to the value of Y for the ring. 
Each line element ds of the ring is acted 
by a force of value ‘Hids’ in the plane 


upon 

of the ring tending to increase or diminish the 
area of the loop depending on the direction of 
the current. Thus in the material of the ring 
a state of tension is set up, the value of which 
is given by, 

T= Hr ..... (I) as obtained by consider- 
ing the equilibrium of the element ds. If A is 


4 


the cross-sectional area of the ring then — 


denotes the stress, and ™ the strain. Thus 


using (1) we get the value of Young’s modu- 


Hir? 
(2 
That the method is quite workable can be 
seen from what follows. Let us choose an 
arbitrary specimen, say a ring of copper wire, 
having r = 1 cm.; and A = -002 cm? (S.W.G. 
No. 25). For a moderate current and a field 
of about 10,000 Gausses which can be readily 
applied ina laboratory the 4r will be of 
order of about %. This value of 4 is quite 
within the range of interferometric methods of 
measuring small distances. 
Department of Physics, 
Dungar College, V. L. TALEKar. 
Bikaner, 
July 22, 1947. 


NEW _ METHODS OF OBTAINING 
SQUARES OF NUMBERS 


Mr. A. A. Smpprer under the above heading has 
published two notes!.? in your esteemed Journal, 
with a view to giving new, simple and ready 
methods for calculating the squares of num- 
bers, He has done also some examples to illus- 
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trate both of his methods. I take liberty to 
give in this respect the general formule from 
which his methods follow as direct statements. 
Below are the general formulz; for the first 
(2 10™-*-a,) 2 a,)? + 
Pp * q, where a, denotes the figure in the rth 
place in the number of n digits. And for the 
second method :— 


n 2 n 
(2 10"*-a,) = Z 10% (2) 


where 10" — 2 = b. 


Moreover it is to be noted that the second 
n 


z 101-4, > b, 


and not particularly when a majority of figures 
in the given number are greater than 5, as 
mentioned by him in his latter note. 
Department of Physics, 
Dungar College, 
Bikaner, 

September 12, 1947. 


Curr. Sci., 1947, 16,178. 2 —, lbid., 


V. L. TALEKAR. 


P. 


A NOTE ON THE OCCURRENCE OF 
SPORES COMPARABLE TO RODEITES 
DAKSHINI SAHNI FROM THE DECCAN 

INTERTRAPPEAN BEDS OF 
VIKARABAD 


Tue purpose of the present note is to record the 
occurrence of spores, comparable to those of 
Rodeites dakshini Sahni from the intertrap- 
peans of Vikarabad area in Hyderabad State 
and to throw light on the age of the inter- 
trappean beds of this area. 

There are one complete and one half of two 
circular sections about 380 in diameter. The 
spore wall consists of four layers. There are 
two inner layers which can be distinguished 
under high magnification, then there is a 
prismatic layer, with the cell walls radially 
elongated. This is the thickest portion of the 
spore wall, about 35“. The cells must have 
been tabular or prismatic. The outermost part 
is one-layered and thick. The spore wall is in 
all about 45. thick. 

The entire section is circular in outline. The 
other section is semi-circular. It lies on the 
edge of the microslide. These two seem to 
exhibit the typical wall structure of the sporo- 
carp of the Marsileaceez. 

The megaspores of all the genera, Marsilea, 
Regnellidium and Pilularia are almost identical 
in a transverse section. The dehiscence of the 
spore and the nature of the resulting apical 
papilla are of classificatory importance. No 
signs of dehiscence were seen in the available 
sections. This might be due to one or both of 
two reasons, viz., either the sections might not 
be in the median a wow or the 
spores might not have dehisced a 4 

A fossil sporocarp, containing both mega- 
and micro-spores, comparable to that of Reg- 
nellidium diphyllum has been described under 
the name Rodeites dakshini by Sahni.1 The 
spores of the same genus were described by 
Sahni and Rao.? 

Rodeites dakshini is from the intertrappean 
beds of the Central Provinces. The horizon 


[ 
Science 
being simliar, there is great possibility for these 


being identical, but pending definite evidence 
such a comparison is not made. 


inner 


outer layer 


Figure and Photograph showing one complete and 
one half of two sections of the Spores. (x 36) 


_Seward’ has remarked that the - 
dine are almost completely absent from pre- 
Tertiary strata. This suggests that beds con- 
taining them are not older than Tertiary in age. 

The author’s thanks are due to Prof. C. 
Mahadevan for his help and guidance, and to 
oxi Kazim of and Geo- 

cal Survey, era -), for 
sion to work on the , 
Andhra University, 
Waltair, 
August 11, 1947. 

1. Sahni, B., /. Jud. Bot. Soc., 1943, 22. 2. Sahni, B. 
and Rao, H.S., Proc. Nat. Acad. Sci. India, 1943, 
13. 3. Seward, A. C., 1910, Fossil Plants, 2. 


S. R. Sarma. 


CHEMICAL COMPOSITION OF 
STORAGE ORGANS OF PLANTS— 
A FACTOR IN PHOTOPERIODISM 


SEVERAL investigations by the author have 
shown that the chemical composition of the 
storage material of plants markedly affects their 
physiological behaviour with regard to several 
functions. 

It has been observed that those plants in 
which starch is the main storage material con- 
tinue to flower at a higher temperature than 
those in which sugar is mainly stored. Ex- 


(Table I). The data are bservations 
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of a minimum of ten plants in all treatments. 
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Tasie I 


Effect of Various Temperatures and 


Photo- periods on the Initiation of Flower Primordia 
in Beet and Barley 


Temperature 50-55° F. 60-65° F, 70-75° F. . 
Photo period 10 hrs. 15 brs, 10 hrs. 165 brs, 10 hrs. 15 hrs 
Beet «+| Flowered Flowered Vegetative Vegetative Vegetative Vegetative 
stage stage stage stage 
Barley +-| Flowered Flowered Flowered Vegetative Vegetative Vegetative 
stage Stage stage 


It is evident from Table I that in beet, in 
which sugars are mainly stored, plants flowered 
only at 50°-55° F., higher temperatures result- 
ing in vegetative ’ growth only. In barley, on 
the other hand, flowering took place even at 
60°-65° F., but only in a 10-hour photoperiod, 
longer photoperiods and higher temperatures 
resulting in vegetative growth only. The rever- 
sible reaction : 

Starch = sucrose +> reducing sugars is great- 
ly influenced by temperature. A lowering of 
temperatures favours the formation of sugars, 
and a rise in temperature results in the forma- 
tion of starch at the expense of the sugars. 

The detailed paper will be published else- 
where. 
of Agriculture, 

Benares Hindu University, 
August 22, 1947. 


P. B. Matuor. 


HEAT CONDUCTIVITY AND MOLE- 
CULAR COMPLEXITY OF WATER 


THe author has shown previously)? that 
the positive temperature coefficient of the 
heat conductivity of water can be accounted 
for by the dissociation of the complexes present 
in the liquid. 

Jacob? measured the heat conductivity, K, of 
water at various temperatures t between 7°-4C. 
and 72°-6C. Table I contains values of K for 
the liquid at different temperatures, read 
off from Jakob’s plot of K against t; the 
association factors n are due to a 
Shields* corrected by Macleod.5 In Fig. 1, K is 
plotted against the will be 

ABLE I 


t (°C.) K 


0-00136 

0-00141 

0-001455 
0-001493 
0-001527 
0-001563 
0-001589 


g 


ribus, the heat conductivity 
sensi bly a linear function of its 


degree of association. The fact that so ane 
a relationship should appear, between the two 


0-00160, —+ 
Fic.i 

155 

150 

us 

(35 pe 

3-0 3-5 4.0 


Association Factor, n 


otherwise unrelated phenomena, lends 
to the author’s view regarding the ve 
temperature coefficient of water. 


Chemistry Department, S. R. Monanry. 
Benares Hindu University, 
September 5, 1947. 


1. Mohanty, S. R., Proc. Ind. Sci. Comg., —_ 3, 
Phys. Sec., 26. 2. —, Curr. Sci., 1947 16, 55. 3. 
Jakob, M., Ann. der Phys., 1920, 63, 537. 4. Ramsay 
W., and Shields, J., J. Chem. Soe», 1893, 63, 1089 
5. Macleod, D. B., Trans. Faraday Soev, 1925, 21, 145. 


PRODUCTION OF VITAMINS OF THE 
B-GROUP BY B. SUBTILIS GROWN 
ON SYNTHETIC MEDIUM 


In the 1s meine of bacterial amylases, the 
enzyme is usually precipitated wy a either pro- 
gressive salt saturation or addition of mis- 
cible organic solvents. When alcohol used 

the 


is 
for precipitation, it has been found that 
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ml. of 01Nacid produced for 10 ml. of Basal Medium 


I. L.CASEI-® A-A Wheat Bran Mediun_ 
Conbol- all, vilamin mi. acid) 
NL.C.39 Whel Bran Medium 
(Conlrol -afl «16-8 mb. acid) 
L.CASEI-& 0-0 Synthetic Mediuwn 
all vilamin *17 


Lo R-0 3-0 40 
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Conen. of Ext. in mg. of Nitrogen in 10 ml. of Basal Medium, 2=———>— 
Fic. 1 


filtrate could be successfully utilised as a 
source of growth-promoting factors for certain 
— used in the fermentation in- 


Bacillus subtilis (N.C.T.C.: 2027 N), grown 
at 37°C. for 72 hours on wheat bran! and on 
a vitamin-free synthetic medium (salt solution 
=1-0 ml, starch solution 2 per cent.— 2-5 ml, 
and ammonium lactate solution equivalent to 
2-0 mg. nitrogen, adjusted to pH 7-0 and made 
up to 10-0 ml.) was found to elaborate amylase. 
The enzyme extracts treated with 70 per cent 
alechol yield the maximum amylase.2. The 
alcoholic filtrates were then freed from alcohol 
under suction at room temperature. The over- 
all growth-promoting potencies of these extracts 
were assayed microbiologically, with the 
strains L. casei-e (N.C.T.C., 2080) and L. casei 9 
(N.C.T.C.: 2087). 

_ Fig. 1 shows that the alcoholic filtrate after 
enzyme precipitation provides a good source of 
vitamins of the B-group. With wheat-bran as 
substrate, a higher concentration of the growth 
factors is obtained on the basis of the total 
nitrogen. This might be expected as the wheat- 
bran itself is a good source of the vitamins of 
the B-group. A more interesting observation 
is that the organism on a vitamin-free synthe- 
tic medium is able to syrithesise not only the 
amylase but also some of the B-group vitamins. 
This observation suggests that it may be pos- 
sible to use the enzyme-free concentrates for 
fortifying fermentation mashes of the fastidious 
organisms such as B. Aceto butylicum, differ- 
ent strains of yeasts, etc. 


Sreenivasaya and Prof. V. Subrahmanyan for 
their interest in the investigations. 


Section of Fermentation Technology and 
(later) Dept. of Biochemistry, 
Indian Institute of Science, 
Bangalore, 
August 21, 1947. 

1. Beckord, e¢ a/., Jud. Eng. Chem., 1945, 37, 692. 
2. Mistry, S. P., Gajjar, I. M., and Sreenivasaya, M., 
Curr. Sci., 1945, 14, 95. 


B. S. 


RELATIVE EFFICIENCY OF BACTERIA 

AND PROTOZOA IN THE FLOCCULA- 

TION AND OXIDATION OF ORGANIC 
MATTER SUSPENDED IN WATER 


In view of the earlier observations!:? on the 
flocculating and oxidising activity of certain 
forms of protozoa in Activated sludge, further 
experiments were carried out by isolating a 
number of bacterial strains (eighty-one differ- 
ent forms) from water samples, soils, com 
heaps, raw sewage and sludges, and feces of 
animals (such as cow and horse) and intro- 
ducing them singly and in combination with 
protozoa. (Vorticella sp. and Epistylis sp.) into 
sterilised suspensions of organic matter (pre- 
pared from garden soil, sewage and compost 
materials) and bubbling air through the sus- 
pensions. Parallel studies with Activated 
sludge were also conducted for comparative 
purposes. 

The flocculating action of the organisms, in- 
dividually and collectively, was tried on four 


. of media (soil suspension, sewage, com- 
The author's thanks are due to Mr. M. 
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The bacteria, singly or all together, showed 
relatively poor flocculating activity: e.g., the 
percentage reduction of permanganate oxidis- 
able maiter by all the bacteria after 24 hours’ 
aeration was 25; the corresponding figures for 
Vorticella sp. Epistylis sp. and Activated 
sludge were 50, 56 and 50 respectively. 

Nitrifying bacteria were present in all the 
sources examined, but nitrification was at a 
maximum only in presence of the protozoa. The 
percentages of nitrogen conserved or concen- 
trated in the sludges produced by the different 
bacterial forms were comparatively much less. 
The percentage of nitrogen concentrated in the 
sludge from the mixed suspension containing 
all the bacteria after 96 hours’ aeration was 15, 
and the corresponding figures for Vorticella sp. 
and Epistylis sp. were 27 and 35 respectively. 

In order to compare the relative efficiencies of 
the mixed bacteria and the protozoa in floccu- 
lating the colloidal and suspended matter of 
sewage, experiments were carried out by add- 
ing washed cells of Epistylis sp. (originally 
removed from the sides of the aeration cham- 
bers of the Activated sludge tank) and Activat- 
ed sludge (at 5 per cent. level) to suspensions 
of fresh fecal matter and bubbling air through 
the suspensions. It was noted that the bacte- 
ria present in the media were also flocculated 
by the Epystylis sp. and also by the mixed 
protozoa present in Activated sludge. The 
results of one set of experiments are given in 
the following table (Table I). 


TABLE I 
Flocculation of bacteria by protozoa 
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After aeration for 
At start 18 hours 
Bacteria 
Treatments 
(100 c.c. offresh | E (in millions) 
fecal suspension in |= 34.2) 
each case) 3 
°R! 3 in 
1 
Fecal suspension 60 | Nil |Negli-| 170 57 
only iblet 
Fecal suspension 63 9 0-3} 3200 
with Zpistilis sp. 
Fecal suspension 
with Activated 110 | 850 7 0-1] 4700 
sludge 


"Indicates the volume of sludge on allowing the 
mixed liquor to stand for one hour. 


t There was no measurable quantity of sludge but 
a thin film of deposit. 


The above observations show that the 
protozoa are much more efficient than the 
bacteria in the flocculation and oxidation of 
organic matter in sewage and similar media 
and that the protozoa have a predominating 
role in the arobic purification of sewage and 
kindred operations. 


The authors thank Dr. Gilbert J. Fowler for 
his valuable criticism. 


S. C. 
T. K. WapHWANT. 
M. I. GuRBAXANTI. 
Dept. of Biochemistry, V. SUBRAHMANYAN, 
Indian Institute of Science, 
Bangalore, 
September 10, 1947. 
1, Pillai, S.C., Curr. Sci., 1941, 10, 84; Zbid., 1942, 
11, 437. 2. Pillai, S. C., and Subrahmanyan, V., 
Nature, 1942, 150, 525 ; /did., 1944, 154, 179. 


RESPIRATION OF VORTICELLA 


THE importance of oxygen tension in the life 
and active functioning of protozoa has been 
known and some investigations have already 
been carried out with certain forms of protozoa, 
such as Bodo sulcatus,1 Bodo caudatus,2 Trypa- 
nosoma lewisi and Leishmania tropica,’ and Col- 
pidium campylum.* The oxygen requirement 
varies with the type of protozoan and one of 
the highest so far recorded is that of Colpidium 
campylum (cultured in a_ bacteria-free me- 
dium containing only salts) one million cells 
of which consumed 112-5 cu. mm. of oxygen 
per hour at 19-8°C. 

In the course of our studies on the role of 
protozoa in sewage purification, we had demon- 
strated the importance of adequate air supply 
in maintaining the activity of the protozoa, 
particularly the Vorticellids,5-? which are main- 
ly responsible for the purification. In view of 
the earlier observations of Buswell and others’ 
regarding the minimum oxygen requirement for 
efficient purification of sewage, it was interest- 
ing to determine quantitatively the actual oxy- 
gen requirements of the organisms responsible 
for the process. With this in view, the rate of 
increase of Vorticella sp. during aeration of 
raw sewage was first followed. The 
obtained with four independent batches are 
cited below. 


Number ot active Voticella per c.c. after 
poy aeration of the medium for 
sewage - 

24 hours 32 hours 40 hours | 48 hours 
1 720 1240 1460 1680 
2 240 660 820 1100 
3 4 480 - 880 980 1060 
4 620 1100 1340 1500 


The Vorticella sp. was isolated from the 
aerated sewage samples, and the protozoan cells 
were rendered free from the adhering bacteria 
by repeatedly washing them through columns 
of sterile water.° A number of synthetic me- 
dia were employed for the culturing of the 
oe but none of them proved satisfactory. 

tisfactory activity of the protozoa was notic- 
ed when, however, they were kept in a me- 
dium containing distilled water, aqueous boiled 
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st extract and cells of a sewage bacterium 

ving the following characteristics: rod- 
shaped, motile, Gram-negative, indole +, 
M.R. +, V.P. —, Koser —, saccharose +, inu- 
lin —, and gelatin —. When the bacterial cul- 
ture alone was used (without the yeast 
extract), the results were not satisfactory. 

The respiratory activity of the above proto- 
zoan culture was studied by means of the 
Barcroft differential manometer. 4 c.c. of the 
culture was measured into the right-hand cup 
of the manometer and 4 c.c. of the control 
culture was measured into the left-hand cup; 
the control material was prepared by heating 
a portion of the fresh culture to 45°C. for 
15 minutes, which process killed the protozoa 
but not the bacteria. The thermostat was main- 
tained at a temperature of 25° C. and the whole 
apparatus shaken at the rate of 120 oscillations 
per minute. The readings were taken at inter- 
vals of 5 minutes for about an hour each time, 
and the observations in regard to the uptake 
of oxygen and production of carbon dioxide 
were recorded in the usual way. The oxygen 
uptake of the control was automatically allowed 
= by the differential character of the appara- 


It was noted that, when the protozoa were 
functioning most actively, 100,000 cells con- 
sumed 9-31 c.c. of oxygen per hour (at N.T.P.); 
their respiratory coefficient for a period of 
40 minutes was 0-81. 

These data would show that the Vorticella sp. 
actively functioning in the sewage purification 
process respired at a much higher rate than 
most of the other forms of protozoa described 
in literature. 

SS. C. 
T. K. WapHWaAnTt. 
V. SUBRAHMANYAN. 
Department of Biochemistry, 
Indian Institute of Science, 


Bangalore, 
September 16, 1947. 

1. Fox, H. M., J. Gens Physiol., 1921, 3, 483. 
2. Lawrie, N. R., Biochem /.. 1935.29, 588. 3, Soule, 
1924, referred to by Lawrie, /did. 4. Hall, R. H., 
Biol. Rull., 1938, 75, 395. 5. Pillai, S. C., Curr. Sci., 
1941, 10, 84; Jdid., 1942, 11,437. 6. Pillai, S, C., and 
Subrahmanyan. V., Sci. end Cult., 19432, 8, 376.. 7. 
Pillai, S. C., Gurbaxani, M. I., and Subrahmanyan, V., 
Curr. Sci., 1947, 16, 155. 8. Martin, A. J., The Activat- 
e@ Sludge Process, 1927, Macdonald and Evans, pp. 146- 
162. 9. Wadhwani, T. K., and Pillai, S. C.. Curr. Sci., 
1947, 16, 317. 


UTILISATION OF SEWAGE FARMS 
FOR GROWING SUGARCANE AND 
PRODUCTION OF WHITE SUGAR 


In his recent report to the Indian Council of 
Agricultural Research, Dutt! has made a com- 
prehensive survey of the sugarcane research in 
India and has suggested methods of developing 
the potentialities of sugarcane cultivation 
throughout the country. More recently, Ghosh? 
has given an account of sugarcane and the sugar 
industry in India. According to his figures, we 
are still deficit in production of sugar by one 
million tons annually, the quantity available 
being 5-3 million tons per annum, 
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One of the main problems facing the industry 
is on the agricultural side, and this relates 
largely to the manurial aspect of the crop. 
Nitrogen manuring every year is a necessity for 
sugarcane throughout India, and it has been 
estimated that the crop requires a minimum of 
100 Ibs. of nitrogen per acre. 

A fairly rich source of nitrogen, phosphorus 
and other fertilising ingredients which has not 
been adequately utilised is represented by the 
enormous volume of sewage discharged from 
the various towns of the country. The daily 
discharge of sewage from the major cities alone 
contains not less than 100 tons of nitrogen in 
organic combination (equivalent to about 
500 tons of ammonium sulphate per day); if 
similar discharges from the smaller towns and 
major villages are also included, the total 
equivalent of nitrogen would be considerably 


India and at a few stations (e.g., Lucknow and 
Agra,* Jamshedpur,* Dacca,5> and Hadapsar®), 
trials with sugarcane have also been conducted. 
There is, however, need for further work in 
this direction, and during the last five years we 
have been studying, under the auspices of the 
Indian Council of Agricultural Research, the 
response of different crops, including certain 
varieties of sugarcane to domestic sewage and 
mixtures of textile wastes and sewage.? Our 
observations in regard to sugarcane may be 
briefly summarised as follows. 

Experiments with different varieties of cane 
(e.g., H.M. 320, Co. 419, Co. 413 and P.O.J. 
2878) at Bangalore, Madura and Ahmedabad, 
have shown that they respond well to sewage 
irrigation; their yields have varied from 40 to 
80 tons per acre, with a maximum of 
155 tons at Ahmedabad in small experi- 
mental plots. The quality of cane raised on 
sewage is quite satisfactory. Thus, the cane 
H.M. 320, grown at Bangalore, yielded juice of 
Brix 20-71 (17-5°C.); percentage purity, 94-14; 
sucrose, 19-5 per cent.; and glucose, 0-46 per 
cent. From this crop, gul of good quality and 
white sugar were prepared (average recovery 
of sugar, 6 Page cent.), and were favourably 
reported on by experts. 

The lands selected for the experiments at 
Madura and at Ahmedabad were under 
sewage irrigation continually for about twenty 
years and for longer periods respectively. 
The soils in those farms have, therefore, 
retained more salts from sewage, and under such 
conditions it was observed that while the 
crop yields were very high, the juices contained 
relatively more salts which adversely affected 
the setting quality of the gul and also imparted 
a saltish taste to the product. The salts in the 
juices did not, however, interfere with the pre- 
paration of ‘Khandsari’ or white sugar, since 
they were removed along with the molasses. 

Experiments were carried out in the labora- 
tory by adding varying amounts of chlorides 
of sodium, calcium and magnesium and also 
invert sugar to normal cane juice (as also to 
aqueous solutions of ordinary sugar ) and pro- 
cessing the juices (and the solutions) for the 
sugar recovery. The results of these studies 
would show that these constituents would not 
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affect the manufacture of good white sugar 
from the canes grown on the older sewage 
farms as well. 

The above observations indicate that 
sewage may be hygienically and economical- 
ly utilised for the cultivation of sugarcane. 
Such a development would, apart from meet- 
ing to a considerable extent the present sugar 
shortage in the country, also help to utilise the 
valuable fertilising ingredients which are now 
largely going to waste. 

varieties cane for sewage farming 
and other aspects are in progress. 

The authors wish to thank Mr. N. L. Dutt, the 
Sugarcane Expert to Government, for his keen 
interest and valuable co-operation. 

S. C. 

R. RAJAGOPALAN. 
Department of Biochemistry V. SUBRAHMANYAN. 
Indian Institute of Science, 


Bangalore, 
September 19, 1947. 


1. Dutt, N. L., ‘‘ Report on the Survey of Sugarcane 
Research in India” ,prepared for the.1.C.A.R., Govt. of 
India Press, 1946. 2. Ghosh, A. K., Sci. and Cult., 
1947, 12, 466. 3. Pillai, S. C., Rajagopalan, R., and 
Subrahmanyan, V., Curr. Sci., 1946, 15, 290. 4. Fowler, 
G. J., “Report on the treatment of sullage in the 
United Provinces of Agra and Oudh”’, 1609, Government 
Press, Allahabad ; ‘* An introduction to the Biochemis- 
try of Nitrogen Conservation * 1934, Edward Arnold 
and Co., p. 199. 5. Williams, G. B., ‘ Sewage disposal 
in India and the East,’ 1924, Thacker, Spink & Co., 
p- 111, 6. Talati, R. P., Jud. J. Agri. Sci., 1942, 12, 
164. 7. Pillai, S. C., Rajagopalan, R., and Subrah- 
manyan, V., Ann. Reports to the I.C.A.R., 1942-47. 


COLOURING MATTER OF THE 
!FLOWERS OF HIBISCUS ESCULANTUS 


Since the study of the colouring matter of a 
number of flowers belonging to the family 
Malvacez has yielded interesting results in the 
chemistry of the flavonols, the flower petals of 
Hibiscus esculantus have now been examined. 
This plant is cultivated throughout India 
in all tropical countries as a vegetable. 
of the varieties of the flowers are yellow with 
purple eye spots in the centre. 

About a pound of dry flower petals, from a 
vegetable farm near Madras, was extracted 
three times with boiling methylated spirit, each 
extraction taking 6 hours. The solvent was 
distilled off on a water-bath, and the viscous 
brown concentrate treated with an equal 
volume of ether and allowed to stand in the 
ice-chest for 4 days. A considerable amount of 
ellowish brown solid separated. The ether 
fer was poured out and the solid filtered and 
washed with alcohol. A little more of it 
separated from the aqueous filtrate on fur- 
ther standing for a few days. The crude pro- 
duct weighed 2 grams. After repeated crystal- 
isation from dilute alcohol it was obtained in the 
form of bright yellow narrow rectangular plates 
melting with decomposition at 230°-320°C. 
It was readily soluble in water giving an yellow 
solution, but sparingly soluble in alcohol and 


other organic solvents. It gave a dark olive 
green colour with ferric chloride and a red 
precipitate with neutral lead acetate. Its solu- 
tions in dilute alkali and in alkaline buffers 
were yellow and did not exhibit any rapid 
change of colour. It was unaffected by p-benzo- 
quinone in alcoholic solution. 

The substance was glucosidic in nature, and 
on hydrolysis by boiling with 7 per cent. 
sulphuric acid yielded glucose and a bright 
yellow aglucone crystallising from alcohol as 
risms and melting with decornposition at about 
10°. Its colour reactions with alkaline buffer 
solutions were characteristic of gossypetin— 
yellow green. blue, and finally fading. Its 
identity with gossypetin was confirmed by 
direct comparison and also by avg | the 
acetyl derivative, m.p. 226°-28° &. and deter- 
mining the mixed melting point with an authen- 
tic sample. 

The original colouring matter is, therefore, 
a glucoside of gossypetin, and all its reactions 

with the rare 8-glucoside, gossypin.? 

is was established by direct comparison 
and determination of the mixed melting point. 
It was first isolated from the flower petals of 
Gossypium indicum’ but this is a poor and un- 
reliable source. More recently the flowers of 
Hibiscus vitifoliust were found to contain it in 
H. esculantus forms a third source 
ough not so rich. Thus gossypin is more 
widely in nature than originally 
expected. 

The ether solution and the aqueous mother- 
liquor were examined for the possible presence 
of other components, but none could be isolated. 


Department of Chemistry, T. R. SESHADRI. 
Andhra University, N. VISWANADHAM, 


Waltair, 
September 20, 1947. 


1, Rao and Seshadri., Proc. Ind, Acad. Sci., A, 1946, 
24,375; 2. /bid.. 1947, 25,397. 3, Neelakantam and 
Seshadri, /bid., 1936, 4, 54, 4. Rao and Seshadri, /éid., 
1946, 24,352. 


MERCUROCHROME AS AN INDICATOR 
t= IN HALOGEN AND SILVER ION 
TITRATIONS 


In continuation of the study of mercurochrome 
(disodium-dibromo-hydroxy mercury fluores- 
cein) as an indicator! the nt investigation 
was undertaken. Stan solutions (M/20) 
of potassium chloride, potassium bromide, 
potassium iodide, and silver nitrate were em- 
ployed, one per cent. aqueous solution of mer- 
curochrome being used as indicator. 

the readings were compared with those obtain- 
ed when potassium chromate was used as an 
indicator in accordance with the known stand- 
ard methods. 

To 10 c.c. of a halide solution a couple of 
drops of the present indicator were added. As 
the silver nitrate solution was run in, a whitish 
turbidity occurred, which changed to pink. 
This change of colour was sharp only in 
the case of potassium iodide (and not so 
marked in the other two cases), marking the 
end point, The following modification im- 
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proved the appearance of the end point in all 
the three cases. To each lot of the halide solu- 
tion, 10 c.c. of a mixture of sulphuric and 
phosphoric acids* and 2-3 drops of the mer- 
curochrome indicator were added. The appear- 
ance and persistency of the pink colour mark- 
ed the end point. The readings corresponded 
with those obtained by using potassium chro- 
mate indicator. 

The advantages of the present indicator in 
these titrations as compared to potassium chro- 
mate are obvious. 


Chemical Laboratory, 
Rajaram College, 
Kolhapur, 

September 24, 1947. 


1. Airan, Mature, 19, July 1947, p. 88. 
* 15 c.c. of conc. sulphuric acid and 15 c.c. of phos- 
phoricacid were mixed, and the solution made upto 100c.c. 


CHEMICAL EXAMINATION OF THE 
LEAVES OF ADENANTHERA 
PAVONINA LINN. 


Tue decoction is made from the leaves of Ade- 
nanthera pavonina Linn. in South India and 
given as a remedy for chronic rheumatism and 
gout. If used for any length of time it is said 
to be anaphrodisiac. It is regarded as useful 
in hzmorrhage of the bowels and hzematuria.! 

The chemical examination of the leaves 
has been carried out. The air-dried leaves 
(25 gms.) were extracted with solvents with 
the following results : 


J. W. ATRAN. 
N. D. GHATAGE. 


Extracts with Residue % 
her 14-7 
Chloroform 1-028 
Acetone 13-6 
Alcohol 2-248 
Water 26-768 


Only the alcoholic extract showed the pre- 
sence of an alkaloidal substance with a m.p. 
88°C. A large-scale examination of the leaves 
to obtain the compound in quantity and in a 
purer form is being carried out. 

Cc. S. Paret. 

C. C. SHAH. 
Central Excise Laboratory, H. P. PARIKH#. 
alg Jubilee Science Institute, 


30, 1947. 


1, Watt, Dict. of Economic Products of India, 1, 
107-08. 


SOME BENZENE 1:4-DISULPHONIC 
ACID ESTERS 


Carr and Brown! have synthesised a number 
of p-alkoxy benzene sulphonic acid esters as 
possible local anesthetics. Sen? has made a 
systematic study of the action of toluene sul- 
phonyl chloride on phenols. With a view to 

studying the chemistry and pharmacologicai 


properties of disulphonic acid esters of the type 


where x = aryl radical, benzene-1 :4-disul- 


phonyl chloride has been reacted with eleven 
aromatic hydroxy compounds in acetone solu- 
tion in presence of sodium carbonate or di- 
ethyl-aniline and the resulting esters have been 
isolated and characterised. The phenolic com- 
pounds and the esters isolated along with their 
melting points are recorded in Table I. 


TABLE I 
% Phenol used Product m.p. °C. 
1 | Phenol R(CygHs)2 167-168 
2 | O-nitrophenol 176-177 
3 | p-nitrophenol R(Ce 240 (de- 
comp.) 
4 | O-chiorophenol R(C,H,-Cl), 183-184 
5 | p-chlorophenol R(CgHy-Cl), 224-225 
6 | m-cresol k(C,H,-CHs)2 180-181 
7 | p-cresol 165-165 
8 | 2:4 dinitrophenol 2 203-205 
9 | a-naphthol R(Ci9Hr)s 175-176 
10 | naphthol 219-220 
1l | Methone R(CgHy,0)2 138-139 


Full details will be published elsewhere. 


M. RAGHAVAN. 
B. H. Iver. 
P. C. Guna. 

Organic Chemistry Laboratories, 

Dept. of Pure & Applied Chemistry, 

tndian Institute of Science, 

Bangalore 

September 25, 1947. 


1. Carr and Brown, /. Amer. Chem. Soc., 1947, 69, 
1170. 2. Sen, A. B., /. /ndian Chem. Soc., 1946, 23, 383, 


SOME BENZENE 
1:4-DISULPHONAMIDES 


In the vastly expanding field of sulphonamides, 
data on nuclear substituted sulphonamides and 
on di- or poly-sulphonamides are meagre, con- 
sequent on their reported pharmacological in- 
activity.1_ But the fact that 3 :5-dimethyl-sul- 
phanilamide and aniline 3 :5-disulphonamide! 
as also aa’-di-(p-amino-benzene sulphonamido) 
isopropyl alcohol? have some activity 
indicate that search for new therapeuticals may 
profitably be pursued in the field of disulphon- 
amides with basic substituents in the nucleus. 
As a preliminary in this programme of pe 
a series of unsubstituted disulphonamides of 
the general formula, 1 :4-C,H,(-SO,.-NHR),. 
(where R is alkyl, aryl or heterocyclic residue) 
has been prepared. Benzene-1 :4-disulphony] 
chloride* has been reacted with twenty-four 
amines and the products, isolated and charac- 
terised. They are all soluble in dilute alkali 
and can be reprecipitated by acid. The amines 
used and the products isolated are recorded 
along with their melting points in Table I. 


4 
x 
st 
I 

| 
1 
| 
q 
1 


Noo, Letters to the Editor 345 
TABLE I 
—R- =—NH-SO,-€  )-SO,-NH - 
S. No. Amine used Product m.p. °C. 
1 | Methyl amine --| R.CHsg)2 219-220 
2 | Ethyl! amine .-| R(CHyCHs)2 172-173 
3 | 2-Pentyl amine ..| R(CHMe-CHy-CH 123 
4 | Isopropyl-propyl amine ..| R 174-175 
5 | O-Toluidine ..| R(CgH,-C Hy)s 233-235 
6 | p-Toluidine R 273-274 
7 | O-Xylidine 251-252 
8 | m-Xylidine oe 244-245 
9 | p-Xylidine 234-235 
10 | p-Anisidine R(CoHg-OC, 233-234 
ll p.Phenetidine .-| R(CgH,-OC,Hs 252-254 
12 | O-Chloraniline R 275-276 
13 | g-Chloraniline ” 291-292 
14 | m-Bromaniline R(CgH4* Brg 249-250 
15 | a-Naphthylamine ..| R(CyoH7)2 285-286 
16 | g-Naphthylamine <a 5 263-265 
17 | p-Phenylene diamene R(CoH,) 74 340 (decomp.) 
18 | Benzidine 300 (decomp.) 
19 | O-Toluidine CH, 310 ‘decomp.) 
20 | a-Aminopyridine ..| R(a-Cs5H4N)-2 279-281 - 
21 | Sulphanilamide 297-299 
22 | 4-4’ Diamino diphenyl sulphide 316 (decomp.) 
23 | 44" Diamino diphenyl sulphone 285 (decomp.) 
24 | Phenyl hydrazine 169-170 


Full details will be published elsewhere. 

Our thanks are due to Mr. R. B. Kale for 
participating in this work in its preliminary 
stage. 


M. RAGHAVAN. 
B. H. Iver. 
Organic Chemistry Laboratories, P. C. GuuHa. 
Dept. of Pure & Applied Chemistry, 
Solon Institute of Science, 


Bangalore, 
September 25, 1947. 


1. Northey, E. H., Chem. Rev., 1949, 27, 92. 2. Mann, 
F. G., and Watson. I. J. Chem. Soc., 1943, 606. 3. 
Drushel, W. A., and Felty, A. R. Amer. J. Sci., 1917, 
43, 57. 


CONGO RED AS ADSORPTION 
INDICATOR 


Fottowinc the discovery of Fajans,1 a large 
number of acidic and basic? dyestuffs have been 
employed as adsorption indicators in argento- 
metric titrations. Recently, the applicability of 
a number of acidic dyestuffs has been demon- 
strated in communications*.4.5 from this labo- 
ratory. 

Congo red (diphenyl-dis-azo-a-naphthylamine 
-4-sulphonic acid) has been shown to exhibit 


a marked colour change from blue to red at 


a pH range 3-5. It has both the sulphonic acid 
groups and the basic amino groups in the mole- 
cule. So it was expected that the dye would 
show a remarkable colour change when used 
in precipitation reaction, and it might be pos- 
sible to use the dye both in estimati halide 
ions against silver ions for which, acidic indi- 
cators like fluorescein have been used be~ 
fore, and also in the opposite case, i.e., the esti- 
mation of silver ions by halide ions for which 
the basic dyes like rhodamine have been used. 

When a chloride solution (N/10) -is titrated 
against silver nitrate with a drop of 0-2% indi- 
cator in neutral medium, the silver chloride pre- 
cipitate assumes a pink shade at the equivalence 
point. But the pink colour of the precipitate 
cannot be removed by the addition of an 
excess of the chloride solution. However, when 
the pH of the medium is maintained between 
3 and 5 (the range in which the indicator itself 
exhibits a colour change), the colour change is 
quite reversible. Thus when 10 c.c. of potassium 
chloride (N/10) was mixed with two drops of 
the indicator and 2 to 3 c.c. of N/1000 solution 
of nitric acid, and titrated against silver nitrate 
solution (N/10), the silver chloride particles 
were blue in colour so long as the chloride 
ions were in excess, due to a preferential ad- 
sorption of the basic form of the indicator. 
Just at the equivalence point, half a drop of the 
silver nitrate in excess turned the precipitate 
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pinkish in shade, due to a preferential a 
tion of the acidic form of the indicator. e 
end point is quite reversible, and after the end 
point has been exceeded, a drop or two of the 
potassium chloride solution again turns the 
pink precipitate blue. 

Further work with the indicator is in progress. 
Chemical Laboratories, 
The University of Allahabad, 


Allahabad, R. C. MEHROTRA. 
October 14, 1947. 


1, Fajans and Hassel, Z. Elektrochem., 1923, 29, 495. 
2. Hodakow, Z. Phy. Chem., 1927, 129, 128. 3, 
Mehrotra, Tewari and Dube, Curr. Sci., 1947, 16, 119. 
4.—, /bid., 1947, 16, 254; 5.— Proc. Nat. Acad. Sei. 
Jnd., 1946, 15, Part 4. 


EFFECT OF STORAGE ON THE 
ALKALOIDAL CONTENT OF 
STRYCHNOS NUX-VOMICA SEEDS 


Effect of storage of Nux-vomica seeds 
the Alkaloidal content 


me of storage [Total Alkaloidals| Strychnine 
" (months) (on dry basis) | (on dry basis) 

0 2-75 1-20 

1-5 2-65 1-15 

2-5 2-60 1-20 
14-5 2-55 1-23 
26-5 2-76 1-21 
38-5 2-63 1-20 
50-5 2-55 1-23 
62-5 2-62 1-30 
74-5 2-58 1-26 
104 2-68 1-27 
194 2-70 1+17 


The above data clearly show that for the last 
sixteen years the total alkaloidal and strych- 
nine contents of the seeds have remained prac- 
tically unaltered. The seeds also have not so 
far exhibited any lessening of their bright and 
silky appearance. It may, therefore, be stated 
that, for the purpose of storage, the mature 
seeds should be collected and stored in gunny 
bags in the usual way till required for the 
preparation of the tincture or the manufacture 
of strychnine and brucine. In this connection 
attention may be drawn to the poor grade seeds 
that are occasionally met in the trade. The 
poor quality is due mainly to the initial low 
alkaloidal content of seeds from the same or 
closely allied species from different localities 


Science 
and not to any deterioration caused by long 
storage. 


Chemistry and M.F.P. Branch, 
Forest Research Institute, 
Dehra Dun, S. V. PunTAMBEKAR. 
October 27, 1947. 


1. Puntambekar and Krishna, Quarterly J. Pharm. & 
Pharm., 1932, 5, 633. af 


CHEMICAL EXAMINATION OF THE 
SEEDS OF DERRIS SCANDENS 


CERTAIN species of Derris, especially D. 2llip- 
tica and D. ferruginea, are very useful plant 
insecticides due to their toxic constituents, 
rotenone and allied compounds, known under 
the name Rotenoids. The roots of Derris 
scandens were first examined by Krishna and 
Ghose! while making a survey of rotenone- 
containing vegetable insecticides of India, and 
they reported the absence of rotenone in them. 
Clark? as well as Rao and Seshadri? came to 
the same conclusion, but obtained scandenin as 
the major component which was found to be 
markedly toxic to fish. The seeds of D. ellip- 
ticat and Tephrosia candida have been report- 
ed to contain small amounts of rotenone. A 
sample of the seeds of D. elliptica from Mysore 
gave a positive Durham test.6 With a view to 
isolating any crystalline toxic component, spe- 
cially scandenin that might be present in the 
seeds of D. sandens, the present investigation 
was carried out. 

The crushed seeds were first extracted with 
petroleum-ether by cold percolation, and the 
extract on concentration gave an oil (yield: 
= per cent.) having the following character- 

cs. 

Colour: Golden yellow. 

Lovibond scale through 1 cm. cell: 
Yellow 22-0; Red 4:0. 

Taste: Slightly bitter and irritant. 

Specific Gravity (30°C.) 0-9125. 

Refractive Index (30°C.) 1-4645. 

Acid Value 0-920. 

Iodine Value (Wij’s) 101-50. 

Sap. Value 169-20. 

Unsap. Matter 1-50 per cent. 

_ Detailed investigations regarding the glyce- 
ride structure and the fatty acid composition 
of the oil are in progress and will be published 
soon. 

The unsaponifiable matter was a soft yellow 
mass; and it gave strong colour reactions for 
the presence of fairly good amounts of phyto- 
sterols. Two crystalline fractions could be ob- 
tained. Sterol Fraction A: Crystallized from 
acetone-methyl alcohol mixture in the form of 
small hexagonal plates, m.p. 116°-17°C.; deep 
blood-red colour turning to brown after stand- 
ing for 4 hrs. (Salkowski reaction) and a play 
of colours from reddish brown, pink, blue to 
green (Lieberrmann-Buchard reaction); ace- 
tyl derivative crystallised from hot alcohol, 
m.p. 112°-13°C. Sterol Fraction B: Crystal- 
lised from acetone in broad. rectangular plates, 
m.p. 137°-38°; strong colour reactions as for 
fraction A; acetyl derivative crystallised from 
hot alcohol, m.p. 133°-34°C. In addition, a 
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soft yellow mass, melting at 70°-80° C., was left, 
from which no crystalline derivative could be 
obtained, but still it gave sterol reactions. 
Detailed characterisation of the fractions is also 
being done. 

The residue from petroleum-ether extraction 
was extracted in the cold with chloroform. 
The extract was concentrated to a small bulk, 
and four times its volume of ether added to 
isolate any scandenin present which is sparing- 
ly soluble in ether. No solid separated even 
after standing for some days in an ice-chest 
indicating the absence of scandenin. 

Further work on the other constituents of the 
seeds has also been taken up. 

Our thanks are due to Prof. T. R. Seshadri 
en suggestions and kind interest in this 


“C. J. Dasa Rao. 
S. SANKARA SUBRAMANIAN. 
Dept. of Chemical Technology, 
Andhra University, 
Waltair, 
October 1947. 

1, Krishna and Ghose, /xdian Forest Leaflet, 1942, 
No. 20. 2. Clark, /. Org. Chem., 1943, &, 489. 3. Rao 
and Seshadri, rc. /nd. Acad. Sci., 1946, A, 24 365. 
4 Holman, “ Vegetable Insecticides,” Jmp. Inst. 


Bulletin, 1940. 5. Krishna and Ghose, Curr. Sci., 
a 6, 454. 6. Worsely., Ann. Appl. Biol., 1937, 24, 


MOSAIC DISEASE OF MALVASTRUM 
COROMANDELIANUM GARCKE 


Malvastrum coromandelianum Garcke* (Syn: 
Malvastrum tricuspidatum, A. Gray, and Malva 
coromandeliana Linn.) belonging to the Natu- 
ral Order Malvacez, is an introduced weed 
common in roadside and waste places in seve- 
ral parts of India. I have had under observa- 
tion for some time in Bangalore a vein-clearing 
mosaic of this plant hitherto unreported in the 
literature of the subject. The first symptom 
on young and old leaves is a clearing of the 
veins (A in Fig.), the interveinal areas being 
green. In very old attacks, the affected leaves 
show a general yellowing (B in Fig.). The 
vein-clearing symptom is prominent on young 
leaves. Old leaves remain green. Some bran- 
ches of infected plants are green and healthy. 
In many cases old leaves may be green, while 
the branches arising from their axils are chloro- 
tic (C in Fig.). Affected leaves do not show 
any malformation or rugosity, except a reduc- 
tion in size. There is a tendency in some cases 
for the leaves to show an upward curling. No 
enations or foliar growths as have been de- 
scribed for the virus disease of Sakel cotton 
occur in M. coromandelianum. There is a 
dwarfing of the entire plant. The condition 
resembles the vein-clearing mosaic of bhendi 
(Hibiscus esculentus L.), of Uppal, et al.1 and 
the A-type of infectious chlorosis described by 
Hertzsch? for Kitaibelia vitifolia (Malvacez). 
It has no resemblance to the A-type infectious 
chlorosis of Abutilon indicum, and Sida napea, 
described by Hertzsch? where the leaves have 
no chlorophyll, and are small and crinkled. 


“The symptoms are 
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very similar to those of 
transparent kroepoek (leaf-curl) of tobacco 
characterized by a curling of the leaves to- 
wards the ventral side, and the clearing of 
the veins, enations being absent. 

Mosaic diseases of the wild plants of the 
Malvacez, do not appear to have received the 
attention in India that their possible connec- 
tion with the mosaic diseases of the cultivated 
crops of the same family like cotton and bhendi 
(Hibiscus esculentus L.)would seem to justify. 
Malvastrum is a genus of plants very closely 
allied to Malva, Sida, Abutilon, etc. Pruthi 
and Samuel’ barely mention a virus on Sida 
rhombifolia, which they say is the same as 


A. Young leaves showing vein-clearing:. B. Leaf 
showing general yellowing and upward curling; C. 
Green leaves from the axils of which chlorotic branches 
arise. 


that causing leaf-curl in tobacco. Uppal, Patel 
and Kamat? list a virus only on Hibiscus escu- 
lentus. According to Uppal et al.' the first 
symptom of this yellow mosaic of bhendi is the 
clearing of the veins; there is no marked 
mosaic, but only a general chlorosis in the 
young leaves which may or may not show 
patches of light green. They were able to 
transmit the virus with the aid of the white 
fly, Bemisia goSsypiperda (according to Pruthi 
and Samuel? Sylvestri considers B. gossy- 
piperda to be a synonym of B. tabaci, which 
they have found feeding on Sida rhombifolia 
and S. cordifolia among other plants) to Althea 
rosea and back to bhendi. 
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Smith5 reports a mosaic disease of Malva 
sylvestris L., the common mallow, where the 
affected leaves are slightly distorted, and oc- 
casionally show blistering. Boncquet and 
Stahl® report that mallow, Malva rotundifolia, 
harbours the virus of curly top of the sugar- 
beet. Carsner? has succeeded in transmitting 
the curly-top of sugar-beet to Malva yparvi- 


Of special significance in this connection is 
Owen’s® description of a mosaic disease of 
Malachra alceifolia of the Malvacez, where, in 
the young leaves, the veins alone are cleared. 
He describes also a mosaic of Triumfetta lap- 
pula (Tiliacee) showing conspicuous vein- 
clearing and very sharply defined inter-veinal 
chlorosis, the two symptoms frequently occur- 
ring together on the same leaf. In Hibiscus 
esculentus in Trinidad, the chlorosis is inter- 
veinal without veinal chlorosis’; Sida spp. 
show inter-veinal chlorosis and a very limited 
amount of vein-clearing. Owen® considers the 
mosaic of H.‘esculentus in Trinidad to be not 
the same as in India, and to be not of much 
economic importance. 

Since the mosaic disease on Malvastrum coro- 
mandelianum Garcke, is characterized by a 
clearing of the veins, a symptom characteristic 
of the mosaic of Hibiscus esculentus in India, 
there is a possibility of this weed acting as an 
alternate host for the virus of bhendi mosaic. 
Deparment of Agriculture 
in Mysore, Bangalore, 
September 23, 1947. 


S. V. VENKATARAYAN. 


* Iam indebted to Sri. S. N. Chandrasekhara Iyer, 
Government Lecturing and Systematic Botanist, Agri- 
cultural College, Coimbatore, for the identification of 
the plant. 

1. Uppal, B. N., Varma, P. M., and Capoor, S. P., 
Curr. Sci., 1940, 9, 227. 2. Hertzsch, W. Beitrage, 
sur infektiosen Chioro. Zeitschr. f. Bot., 1928, 20, 65. 3. 
Pruthi, H. S., and Samuel, C. K., /nd. /. Agr. Sci , 1942, 
12, 35. 4. Uppal, B. N., Patel, M. K., and Kamat, 
M. N., Dept. Agr. Bombay Bull., 1935, 176. 5. Smith, 
Kenneth M., A Text-book 0; Plant Virus Diseases, 
p. 564. J.. & A. Churchill Ltd., London, 1937. 6. 
Boncquet, P. A., and Stahl, C. F., /. Econ. Ent., 1917, 
10, 392. 7. Carsner, E., Phytopath., 1919, 9, 413. 
8. Owen, H., 7rop. Agr., 1946, 23, 157. 


THE DERMAL SCUTES OF MABUYA 
DISSIMILIS HALLOWELL 


In Mabuya dissimilis, the scales are enforced 
by a system of underlying bony scutes, which, 
Sibtain! claimed, “are not definitely marked off 
from each other at the boundary lines, but are 
interconnected by means of narrow bridges”. 
Although I have carefully studied the skin of 
this lizard in alizarin-stained preparations 


(Fig. 1) and have examined ‘single separated 


Anterior 


Fic. 1. A piece of normal tail of Maduya dissimilis 
showing the disposition of scales in relation to scutes. 
(X 8) ca., canal. 
scutes (Fig. 2) under the microscope, I have 
failed to discover the interconnecting bridges. 
The appearance in whole preparations which 


FiG, 2. An isolated candal scale of Mabuya dissimilis 
stained with alizarin and mounted in canada bal sam, 
(x 12) ca., canal; 4%., hole. 


Sibtain perhaps mistook is due to the overlap- 


ping edges of contiguous scutes having been — 


made extremely transparent in the preparations. 

I am _ grateful to Professor Beni Charan 
Naser for assistance in writing the present 
note. 


Birla College, 
Pilani (Jaipur State), 
August 29, 1947 


Syvep MuzAmMmi ALI. 


1, Sibtain, Proc. /nd. Acad. Sci., B, 1938, 8, 67. 


A LATENT VIRUS IN TOMATO 


A virus which is often carried symptomlessly 
in tomato, was recovered during inoculation 
experiments in connection with the studies orn 
‘Smalling Disease of Tomato”. Inoculations 
were done on tomato plants grown in the insect- 
proof house and it was observed that al- 
though the Smalling disease is not sap-trans- 
missible the plants so inoculated developed a 
faint and fleeting mottle. Repeated inoculations 
showed that this virus could be recovered from 
large number of tomato plants in the field in- 
cluding those not affected by Smalling disease. 
The Smalling disease has, however, been shown 
to be insect-transmitted, the vector being the 
white fly (Bemisia tabaci). 

The tomato plants in the field were of the 
variety, Suttons’ early market, and the same 
variety was used throughout the experimental 


_ work. For studies on the properties of the 
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virus, tobacco plants of variety White Burley 

were used since these plants exhibited clear 

symptoms of the disease. Inoculations were 

done by rubbing the standard extract on the 

leaves of healthy plants using carborundum 
wder as abrasive. 

ycopersicum esculentum Miller. Tomato :— 

The tomato plants in the insect-proof house 
develop a very faint mottling six to twelve 
days after inoculation. At times the younger 
leaves of these plants appear pale. The symp- 
toms, however, are transient and after the 
disappearance of the symptoms the plants look 
perfectly normal though the virus is carried 
throughout their life. 

Infected tomato plants develop intracellular 
inclusions, i.e., typical X-bodies and cubical 
crystals. The inclusions are usually more pro- 
minent in the epidermal hair. Fresh material 
mounted in water was-employed for this pur- 
pose. The X-bodies develop only in some of 


the cells, usually in the lowermost two cells, and 
they lie in close association with the nucleus. 
There is only one X-body in a cell. The nuclei 
of these cells in which the X-bodies are formed 
are enlarged and slightly deformed. Often they 
appear as iobed structures and usually persist 
in the cell. Only in very rare cases were cells 
observed with X-bodies in which the nuclei 
have completely degenerated. In most of the 
cases the nucleus acquires a sort of depres- 
sion in which the X-body 
X-bodies were found to develop 
same manner as described by Sheffield.! Prior 
to the formation of the X-body numerous 
granules appear in the cell which are carried 
along with the streaming cytoplasms. These 
granules gradually increase in number and ac- 
accumulate near the nucleus and finally aggre- 
gate to form the typical X-body (Fig. 1). They 
are usually round and their average diameter is 
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about 254. The crystalline blocks are cubical 
and their number varies in different cells. The 
size of crystals also varies in different cells, the 
bigger ones measuring about 64. In some cells 
the crystals are found in close association with 
disintegrating X-bodies. 
Nicotiana tabacum L. var. White Burley :— 
The symptoms develop from six to twelve 
days after inoculation in the form of light green 
mottling which generally starts from the tip 
and periphery of the inoculated leaves. It gra- 
dually spreads on the entire leaf and finally 
to all the other leaves (Fig. 2). Usually the 


symptoms remain for a longer period, though 
’ ultimately these disappear. The plants, as in 


the case of the tomato, appeared _ perfectly 
normal after the symptoms had been masked. 
A number of other Solanaceous plants were 
tested for the host range of the virus. Harri- 
son’s special and German Samsun varieties of 
tobacco exhibit similar symptoms as that on 
White Burley. 4 
Nicotiana rustica L., Nicotiana sylvestris Spe- 
gaz and Comes, Nicotiana glutinosa L., Capsicum 
annuum L., Solanum tuberosum L. and Datura 
stramonium L. failed to develop any obvious 
symptoms of infection. Faint mottle was, how- 
ever, observed on Solanum nigrum L 
The virus is rendered innocuous by exposing 
the expressed sap of the diseased tobacco 
plants to 59°C. for ten minutes. It withstands 
dilution up to 1: 10,000 and retains infectivity 
in extracted sap for 24 hours at room tempe- 
rature. The experiments were conducted during 
the months of January and February in Delhi. 
At one stage of the investigation and causal 
virus was suspected to be a weak strain of 


a 
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Solanum virus L., but this view was discounted 
by the immunological tests carried out in this 
connection. 

Division of Mycology and 
Plant Pathology, 

Indian Agri. Res. Institute, 
New Delhi, 

September 30, 1947. 


1, Sheffield, F.M.L., dun. App. Biol., 1931, 18, 471. 


R. S. Vasubeva. 
J. Sam Rag. 


A CASE OF POLYEMBRYONY IN 
WAHLENBERGIA GRACILIS SCHRAD. 


Wahlenbergia gracilis Schrad. is a member of 
the family Campanulacez. In the allied family 
Lobeliaceze cases of polyembryoni have been 
recorded for Lobelia syphilitica Linn. by Crete! 
and for Isotoma longiflora Presl. by Kausik and 
Subramanyam.? In L. syphilitica one or two 
additional embryos develop from the suspensor, 
and in I. longiflora the additional embryo ap- 
pears to take its origin from one of the termi- 
nally situated suspensor cells as a lateral bud. 

The development of the embryo in Wahlen- 
bergia gracilis closely follows the sequence of 
development that has been described for other 
members of the Campanulacez and the Lobelia- 
cee. In one case two embryos were noticed 
in the same ovule (Fig. 1) and surrounded by 


Fic. 1. Zmb. land 2. The two embryos; 4nd 
Endosperm; /#. ¢ap., Integumentary tapetum. X 616 


the endosperm tissue. Of these, one is longer 
(Fig. 1, Emb. 1) and is at a comparatively 
more advanced stage of development than the 
other. The terminal two or three cells of this 
embryo show vertical walls while the lower 
cells form the filamentous suspensor. This is 
the normally developed embryo from the ferti- 
lized egg. Over this embryo and superposed 


[ 
Science 
over its suspensor the second e is seen 
(Fig. 1, Emb. 2). The terminal Toot of this 


embryo shows a vertical wall. While it is diffi- 
cult to state how the second embryo has arisen, 
it is interesting to note that polyembryony, 
which has been reported in the beliacez, 
should also occur in the allied family Campa- 
nulaceez. 

My sincere thanks are due to Dr. L. N. Rao 
for kind encouragement. 


Department of Botany, 
Central College, 
Bangalore, 

October 29, 1947. 


1. Crete, Pierre, Budi. Soc. Bot. France, 1939, 85, 
580. 2. Kausik, S.B., and Sabramanyam. K., Curr. 
1946, 15, 257. 


LIVE FUNGI CULTURE COLLECTION 
AT THE I.A.R.I. 


THE foundation of our fungi culture collection 
was laid in 1936 when a small beginning was 
made with the object of making available to 
Universities, Educational Institutions, Myco- 
logists and Plant Pathologists authentic cul- 
tures required for training or research. Our 
collection, being the first of its kind in India, 
can therefore rightly claim to be a national 
collection. In 1940 the number of cultures 
maintained at this Institute was almost 500, of 
which almost half the collection consisted of 
fully identified cultures. It was then felt that 
the staff available in this division for main- 
taining this national asset and for meeting the 
demands for cultures from scientists and in- 
dustrialists was not sufficient. The IC.A.R. 
was therefore approached in 1940 for funds to 
meet the cost of extra staff. The Council con- 
sidered this work “as of a high scientific and 
practical value” but at the same time insisted 
that this activity should form part of the nor- 
mal work of the Institute”. Therefore the 
Council sanctioned a grant for a period of two 
years from April Ist, 1943. The Government 
recognising the maintenance of culture collec- 
tion to be of a permanent recurring nature, 
it -_ made an integral part of the Institute 
in 

At present the collection consists of 700 
cultures of which 325 are of pathogenic and 
mould fungi. 

The one assistant that has been sanctioned 
for this collection is wholly occupied in carry- 
ing out the routine required for such collec- 
tion. Not much time can be spared for carry- 
ing out researches in the maintenance of fungi. 
However, certain amount of research work is 
being done. For example, a new method for 
sealing culture tubes has been evolved as a 
result of which the longevity of certain groups 
of fungi is increased. They do not now, there- 
fore, require to be subcultured as often as 
before. 

The utility of this collection, which is of 
national value can only be increased with the 
help and co-operation of Mycologists and Plant 
Pathologists in India. 
Indian Agric. Research Institute, 
New De 
October 17, 1947. 


K. SUBRAMANYAM. 


J. F, Dastur, 
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EFFECT OF DIFFERENT TREATMENTS 
ON THE REMOVAL OF HYDROCYANIC 
ACID FROM THE BURMA BEAN 
(PHASEOLUS LUNATUS LINN.) 


THE existence of a cyanogenetic glucoside in the 
Burma bean (also known as the Rangoon bean 
or the Java bean) has long been known and 
different methods for the removal of the hydro- 
cyanic acid have also been suggested.!-!! 
These methods are generally based on the 
water-solubility of the glucoside and its removal 
on prolonged soaking in water. Such a pro- 
cedure also involves loss of dry matter (15-25 
per cent.), discolouration, and cracking of the 
skin on drying. The bean absorbs its own 
weight of water and the evaporation of that 
quantity also becomes expensive. Other 
methods of treatment are also possible by 
(i) changing the composition of the steep 
water, (ij) facilitating conditions for inter- 
action between the glucoside and the enzyme 
present in the bean followed by drying, 
(iii) prolonged cooking for not less than two 
hours which removes most of the hydrocyanic 
acid, (iv) strong heating to destroy the enzyme 
and (v) still stronger heating (at about 250°C.) 
to decompose the glucoside. Recently, steep- 
ing in presence of sulphur dioxide (as in starch 
manufacture) or dilute ammonia has been 
recommended. Interaction between the enzyme 
and the glucoside takes place in presence of 
water and, in fact, that procedure forms the 
basis for the quantitative release of HCN for 
the estimation. Heating of the dry bean at 
120°-150°C. for about ten minutes destroys 
most of the enzyme, while frying in oil or fat 
(as for any food preparation) decomposes the 
glucoside. The human consumer invariably 
cooks the food, while the animal is fed with the 
bean or bean-meal, generally, in the raw state. 
Minute quantities of hydrocyanic acid are 
harmless and in fact, 2-4-6 mg. is the medicinal 
dose for certain disorders. 50-80 mg. is stated 
to be the lethal dose for human subjects. As 
cases of poisoning have been recently reported, 
all these factors have to be taken into account 
when determining the cheapest and the most 
efficient procedure for treatment. 

The Burma bean is now marketed as four 
distinct varieties: (i) the Double White (But- 
ter bean) variety which we have found to con- 
tain 90-160 parts per million (p.p.m.) as HCN ; 
(ii) the single white variety containing 100- 
300 p.p.m.; (iii) the chocolate brown (Sultani) 
variety containing 90-140 p.p.m.; and (iv) the 
speckled variety, 150-350 p.p.m. Some sam- 
ples of the ‘single’ white variety are reported 
to contain over 500 p.p.m. The cases of poison- 
ing recently reported have been mostly traced 
to the consumption of the single white and the 
speckled varieties. In actual practice, the two 
white and the two coloured varieties are likely 
to get mixed, so that any method proposed 
should be applicable to even the variety with 
the maximum hydrocyanic acid content. 

Our observations have shown that moisten- 
ing of the whole bean with 15-50 per cent. 
water, standing overnight and then sun-drying 
causes a drop of about 20 per cent, HCN though 


occasionally higher figures have been obtained. 
The dry bean when heated for 10-15 minutes 
at 120° loses about 25 per cent. of the gluco- 
side HCN and practically no free HCN is form- 
ed on steeping or cooking in water as the en- 
zyme is destroyed by the previous hea , 
We have yet no evidence to show that the - 
dual glucoside will not react with the body 
secretions to form any free HCN. 

On making the bean into a flour and then 
moistening it, the reaction between the enzyme 
and the glucoside proceeds fairly rapidly. The 
following were some of the results obtained 
after moistening the flour, drying it in the open 
and then cooking the flour with water for 
20 minutes. 


TaBLe I 
5 Hydrocyanic acid con- 
4 tent (in p.p.m.) 
Be. 
38 
Variety of bean 3 | 
| Se | $33 
| 3 Bs 
8 | Se | 
oa 
Single white oo| 25 69-7 23-8 
300 
50 23-7 22-0 
Double white (butter} 50 160 48-1 12-0 
bean) 
Chocolate bean 25 - 10-3 
(Sultani) 140 
50 29-2 2-2 


The results show that the moistening of the 
flour followed by drying offers a potent method 
of removing most of the free and combined 
HCN. As cooking will remove further quan- 
tity and as flour has got to be cooked for 
human consumption, this procedure offers defi- 
nite practical possibilities. The actual working 
details for large-scale application have, how- 
ever, got to be worked out. 

As moistening and cooking are important 
factors in the removal of HCN, and as these 
are invariably employed in the preparation of 
food, some experiments were carried out with 
the raw (untreated) flour (passing 20-mesh 
sieve) prepared out of the Double White (But- 
ter bean) variety containing 160 p.p.m. of HCN, 
using it in the same way as any other flour 
for a number of food preparations. The latter 
were analysed for their HCN contents. Calcu- 
lations of the quantities of food preparations 
required for consuming the tonic (medicinal) 
and the toxic dose were also made. Consumer 
tests were also carrid out on the preparations 
made out of Bengal gram, black gram or wheat 
as the case may be. 

It may be noted that the oil-fried ag 
tions contained absolutely no HCN while the 
others contained only very small quantities. In 
all the cases, it would be physically impossible 
to eat such large quantities to reach the toxic 
dose, The consumer tests also showed that the 
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TABLE II 


Hydrocyanic acid content of food preparations from Burma Bean (Double White— 
Butter Beans) after being made into Flour 


Quantity of the | Quantity of the . 
Name of preparation ot preperation re- |preparation requ- Maximum possi- 
(as known and used in sailings quired for the jired for the toxic Geena Sas th ble consumption 
South India prep tonic dose _|dose (50 mg.) of at a sitting 
(6 mg.) of HCN HCN 
ld dali 3-18 1887 gms. 15725 gms. 393 iddalies 20 iddalies 
(4 Ibs. 2 oz. (34 Ibs. 10 oz.) 
at . Nil Infinite Infinite Ir finite 15 
Bagi da ” ” ” ” 50 
Upmav ‘a 21-60 278 gms. 2317 gms. 5 Ibs. 2 oz. 1 Ib. 
(10 oz.) (5 Ibs. 2 oz.) 
Kesari-bath 11-80 568 gms, 4233 gms. 9 ibs. 5 oz. 1 lb 
(1 Ib. 2 oz.) (9 Ibs. 5 oz) 
Mysorepakh oe 11-12 540 gms. 4500 ems. 225 slices 10 slices 
(1 Ib. 8 oz.) (9 Ib.s 15 | of usual size 
Haiva +e 7-34 817 gms. 6808 gms 15 Lbs. 1 Ib. 
(1 Ib. 13 oz.) (15 Ibs.) 
Muruk 6-80 882 gms. 7350 gms. 16 Ibs. 3 oz. 1 Ib. 
(1 Ib. 15 oz.) (16 Ibs. 3 02.) 
Om poody os 7-79 _ 770 gms. 6450 gms. 14 11s. 3 oz. 1 Ib. 
(1 Ib, 11 oz.) (14 Ibs. 3 
Chappati ‘ins 2-38 2521 girs 21008 gms. 525 chappatis 20 chappatis 
(5 Ibs. 9 oz.) (46 Ibs, 4 oz.) 
Puri oe 2-38 2521 gms. 21008 gms. 1751 putis 20 puris 
(5 Ibs. 9 02.) (46 ibs. 4 02.) 
Kush (thick gruel) vf 5-13 1170 gms, 9750 gms. 21 Ibs. 8 oz. 2 Ibs. 
(2 Ibs. 9 oz.) (21 Ibs. 8 oz.) 


preparations were quite satisfactory, and in 
some cases, even superior to the grains that 
are generally used in South India. 

The use of the bean as flour is distinctly 
preferable to that in the whole condition. The 
former can also be used in a variety of ways. 
Although the results with one variety are en- 
couraging, further work is needed to determine 
whether mere conversion of the raw bean into 
fine flour is sufficient in the caSe of all the 
varieties. Other methods of treatment are also 
being studied and the results will form the sub- 
ject of a later communication. 

S. A. RAHMAN. 
S. S. De. 
V. SUBRAHMANYAN. 
Department of Biochemistry, 
Indian Institute of Science, 
Bangalore, 
October 27, 1947. 


1. Kohn-Abrest, Mon. Sci., 1906, 64, 797. 2. Arra- 
gaon, Z., Unters. Nahr—Genussm., 1906, 12, 530. 
3. Hendrick, Trans. Highland Agric. Soc. Scotland, 
1907, 19, 139. 4. Dunlop, W. /ndian Bul., 1915, 15, 
29. 5. Simpson, Ann. Acad. Cien., dled. fis. nat. Haban, 
1918, 55, 250. 6. Serrano, Philippine A gric., 1923.11, 
163. 7. Whintle and Rheinberger, Z. Unters. Nahra- 
Genussm,, 1920, 39, 346. 8. Berg, Chem Zrg., 1920, 44, 
526. 9. Beythian and Hempel, Pharm. Zentrah., 1920 
61, 27. 10. Cohn, Chem, Zig., ‘921. 45, 86, 101. 
ll, Press reports of methods recommended by the 
Corporation Chemist and the Government Analysr, 


Madras. 


ASSAY OF GLOBIN INSULIN 
PREPARATIONS 


Wuite methods of assay of the potency of In- 
sulin and Protamine-Zinc-Insulin as well as of 
the determination of the prolongation effect of 
the latter are described in the literature, no 
satisfactory method for the assay of Insulin 
in Globin-Insulin preparations has yet been 
worked out. The method for the study of the 
prolongation effect of Protamine-Zinc-Insulin 
preparations is not strictly applicable for Glo- 
bin-Zn-Insulin preparations because hypogly- 
czemic effect of the former is significantly more 
prolonged than that of the latter, and the 
criteria suggested for Protamine-Zn-Insulin 
cannot be applied to Globin-Insulin. This will 
be apparent from Graph I which represents the 
average trend of the blood sugar curve under 
Insulin, Protamine-Zn-Insulin and Globin-Zn- 
Insulin. 

In order to assay the potency of Insulin in 
Protamine-Zn-Insulin, the suspension is broken 
and dissolved with acid and diluted with nor- 
mal saline. The resulting solution behaves like 
ordinary Insulin for purposes of assay of its 
potency. The Globin-Insulin preparations are 
already in solution with a pH between 3-4 to 5. 
The addition of acid saline to this does not 
alter the nature of the curve for hypoglycemic 
effect. It is, therefore, essential to work out 
a method for the assay of potency of Insulin 
in such preparations. A-criterion has also to 
be fixed for the determination of its prolonga- 
tion effect so that on this basis a sample of 
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Globin-Insulin can be considered satisfactory 


for use. 
Reiner et al.! have suggested a comparison 


of the Globin-Insulin with regular Insulin, the 
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latter being injected in two portions five hours 
apart, keeping the total dosage in both cases 
the same. This method does not appear to have 
been followed and worked out in detail yet. 
We had to test a large number of Globin- 
Insulin preparations recently and, therefore, had 
the opportunity of giving this method extensive 
trials. A comparative study of the hypogly- 
eczemic effect at different intervals with one 
dose of Globin-Insulin, given at one time and 
the same dose of regular Insulin in two por- 
tions five hours apart has been made in Table I. 


TABLE I 

3 Average Blood Sugar 

52 (mgm, per cent. 

lA 

verage. 

| 2hrs. |4 brs.) 7 hrs. 
Globin-Insu- | 20 aie 68-2 | 68-0 | 72-0 | 33-2% 
lin 0-5 
units/kgm- 
Regular Insu-| 20 | 105-0) 64-0 | 85-2 | 60-0 | 30-4% 
lin given in : 
2 doses at 
6 brs. inter- 
val *2x0- 
Units/kgm. 


The average hypoglycemic effect of Globin- 
in in seven hours is approximately equal 
to that of regular Insulin during the same period 
provided the latter is given in two doses of 
five hours apart. If, however, the average 
hourly hypoglycemic effect of Insulin over a 
period of five hours is compared with that of 
an identical dose of Insulin given at the same 
time, the effect of Globin-Insulin (35 per cent.) 
has been found to be significantly more than 
that of Insulin (31 per cent.). 

While the hypoglycemic effect of Globin- 
Insulin starts early (almost at about the same 
time as Insulin), and the effect is sustained even 
at the end of five hours, the effect of regular 
Insulin would have almost disappeared by this 


time. This accounts for the higher average 
with the former. 

Central Drugs Laboratory, 
Government of India, 
110, Chittaranjan Avenue, 
Calcutta, 

September 23, 1947. 


1. Reiner, L., Searle, D. S., and Lang, E. H., Prec. 
Soc. Exper. Biol. and Med., 1939, 40, 171. 


NI-ThO,-KIESELGUHR (100: 18: 100) 
CATALYST FOR THE FISCHER- 
TROPSCH REACTION. PART II 


In continuation of our previous work! we have 
carried out experiments with the nickel cata- 
lyst but with blue water gas (CO: H,:: 1:1) 
instead of the synthesis gas (CO:H,::1:2) 
previously used. 

It was felt that it would be more economical 
if water gas produced by the reaction of steam 
and coal, after purification, could directly be 
fed to the converters instead of enriching the 
gas with an additional volume of hydrogen. In 
these experiments it has been found that 
(a) water gas also gives yields of hydro- 
carbons comparable to those given by the syn- 
thesis gas, (b) gaseous hydro-carbons prepon- 
derate over the liquid hydrocarbons and (c) the 
yield of methane which is much iess than 
what was obtained with 1:2 gas, remains al- 
most constant with increasing space velocity 
which is indeed a desirable feature. It has also 
been noticed that the maximum yield (about 
125 gms. per cu. metre of gas) is obatined with 
a space velocity of 0-9 litres per gm. of nickel 
and these findings are in accordance with results 
obtained by workers in Germany and elsewhere. 
The yields are plotted against the space velo- 
city in the graph. 


H. Biswas. 
B. MuKErJI. 
N. K. Ivencar. 


_. The experiments are carried out at atmosphe- 
ric pressure at 195°C. and the catalyst is found 
to be very steady. 

Dept. of Pure & Applied Chemistry, 


General Chemistry Section, J. C. GHosx. 
Indian Institute of Science, N. G. Basak. 
Bangalore, G. N. BapAmt, 


November 1, 1947. 


nt Ghosh, Basak and Badami, Curr. Sci., 1947, 16, 
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Probit Analysis: A Statistical Treatment of 
the Sigmoid Response Curve. By D. J. 
Finney, with a Foreword by F. Tattersfield. 
(Cambridge University Press), 1947. Pp. xiii 
+ 256 with 23 diagrams and 7 tables. 
Price 18sh. 


Probit analysis as a branch of applied stat- 
istics is of very recent growth. But this does 
not make it less useful or important. Modern 
scientific research in medicine, biology, entomo- 
logy, toxicology and allied subjects can only be 
carried out properly with a knowledge of the 
necessary statistical theory, as Dr. Tattersfield 
rightly asserts in the Foreword. And in bio- 
logical assays, where the potency of a new 
drug or a germicide has to be assessed, statisti- 
cal method supplies the only tool. But up till 
now no book was available to the worker in 
this branch of science (or arts, to be more 
correct). Mr. Finney is to be congratulated 
for bringing out this valuable book and “hus 
earning a name as a pioneer. Very few would 
have been more competent to write such a book 
as Mr. Finney as he has both the quality and 
equipment to undertake the task—a sound 
theoretical knowledge (of the Fisherian tech- 
nique) and an extensive practical experience. 

In writing the book Finney has tried to follow 
the style of his illustrious teacher, Prof. Fisher, 
in his famous book Statistical Methods for Re- 
search Workers. The book is primarily meant 
for workers practically engaged in biological 
assays, and so all theoretical discussions have 
been avoided as far as possible. The computa- 
tional procedure are well illustrated by copious 
examples. 

The book contains ten chapters, two appendi- 
ces, seven tables and a list of references. The 
first two chapters introduce the reader to the 
problem of biological assays, its difficulty and 
specific characteristics—the idea of quantal re- 
sponse, and the dosage response curve is also 
discussed and the LD50 (median lethal dose) 
is explained. The problems of probit regres- 
sion, relative potency, etc., are dealt with in 
the succeeding three chapters. The modern 
developments (substantially made by the author 
himself) such as factorial experiments in bio- 
logical assays, toxic action of mixtures — of 
poisons (joint action covering similar action 
and independent action and synergism) and 
other miscellaneous problems are considered in 
the rest of the book. The two appendices ex- 
plain in a nutshell the main practical and theo- 
retical framework of problem. As already 
pointed out, the book will be of great use to 
research workers engaged in assessing the toxi- 
city of poisons and allied problems. 


The author has tried to write, as far as pos- 
sible, in non-technical language. Any one with 
the help of a calculating machine will be 
able to master the routine Pasco ure of the 
analysis by following the detailed guidance. 


book is illustrated with a large number 
de and 


examples taken from t, 


the style of writing is lucid. The printing is 
quite good, but not free from a few mistakes. 
Thus, on page 117, in the regression equation 
given in the seventh line, b,.(x,.—)x,22 has been 
written for bi. 2X2). 


We congratulate the author for bringing out 
this volume and hope to see a companion volume 
of this useful book giving the theoretical treat- 
ment of the subject. We are disappointed that 
the author chose to confine himself to only the 
probit transformation and has passed over the 
other important transformations (e.g., ‘Logit’, 
etc.) with only a passing remark. In the theo- 
retical book which we expect from his pen we 
expect also to see not only the probit analysis, 
but all useful transformations and their prac- 
tical uses. 

A. BHATTACHARYA. 


Sound. A Text-Book. By E. G. Richardson. 
(Edward Arnold & Co.), 1947. 4th Edition. 
Pp. 344. 18 sh. 


This is the fourth edition of a well-known 
text-book on Sound. In the brief compass of 
344 pages, E. G. Richardson has succeeded in 
presenting an up-to-date and valuable account 
of the latest developments in the subject. As 
the author rightly mentions in his preface, the 
position in sound is now very different from 
what it was about twenty years ago. Applied 
acoustics has grown considerably in recent 
years. The author has, therefore, to steer clear 
of several interesting branches of electro- 
acoustics, which may really belong to the 
domain of electromagnetic radiation. Richard- 
son has been able in this book to keep a balance. 
While giving substantial accounts of recent 
developments in applied acoustics, he has con- 
fined himself strictly to those developments 
which have a direct bearing on acoustics. 


The first five chapters cover the orthodox 
dynamical theory of sound. Detailed accounts 
are given of the acoustic vibrations in strings 
and rods, solids and gases, membranes and 
plants. In the chapter on ‘Vortex formation 
and jet tones’, a full account is given of Aeo- 
lian tones and edge tones. Vibrations of air 
in pipes are considered at length in Chapter VII. 

The next chapter deals with fundamental 
methods relating to analysis of sound. A logi- 
cal development of acoustic impedance is pre- 
sented in the next chapter. The production and 
applications of supersonics are considered at 
length in a separate chapter. Several interest- 
ing facts relating to human voice and heari 
are given in the chapter on ‘subjective sound’. 
The last chapter gives a detailed account of 
the technical Geile of sound. Knowledge on 
these problems has grown considerably in 
recent years, particularly in relation to the 
acoustics of buildings, wireless telegraphy and 
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The book should prove an excellent source of 
information to the Honours students of physics 
and to those who desire to undertake research 
given a e o tly add to 
the merit of the book. 

S. R. R. 


The Intelligent Use of the Microscope. By 
C. W. Oliver. (Chapman & Hall, Limited) 
1947. Pp. 182. Price "12/64. 


This book is mainly intended to be a guide 
for the proper understanding of the basic prin- 
ciples underlying the design and function of a 

oe together with its associated compo- 


nthe book deals in detail with all aspects of 
microscopic technique and construction. The 
information is spread over ten chapters which 
give a lucid and precise account of the main 
topic under the several headings, such as opti- 
cal theory, aperture and resolution, the micro- 
scope, its components and accessories. 

The chapters on measurements and counts is 
a very welcome feature of the book. 

The chapter on “photomicroscopy” deals very 
thoroughly with all aspects of the problem, and 
many useful tips are given for working it suc- 


One could avoid repetition, but the idea of 
the author has been more to emphasise rather 
than to add to the bulk of the book. The book 
is a very welcome addition, and | fulfils 
the gap felt till now for a useful and fairly 
comprehensive book on microscope and its use. 
It will be a good addition for every one who 
wishes to use a microscope with the idea of 
making the best use of the 


Elements of Tropical Soil Science. By T. Eden. 
(Macmillan & Co., London), 1947. Pp. viii + 
136. Price 5sh. net. 


Described as ‘A text-book of soils, manures 
and agricultural chemistry in general’, intended 
for the use of practical agriculturists, this 
hand-book is a welcome addition to the none- 
too-numerous list of books on tropical agri- 
culture. With its avowed object of being use- 
ful to the agriculturist, the treatment of the 
subject is necessarily elementary and — 
technical, but the author has s 
markably well in explaining in simple aaa 
clear terms the fundamentals of soil science 
and on and, more espe- 
cially, ion agriculture 

The Cook is divided into nine chapters of 
which the first four are devoted to a description 
of the soil, its origin and formation, soil varie- 
ties, soil profiles and horizons, the physical and 
chemical properties of soils, etc. The scope and 
limitations of chemicai and mechanical analy- 
sis of soils in advisory work is also discussed. 
However, a more detailed description of the 
important soil types of the tropics and their 
distribution would seem to be necessary even 
in a book of this type. 

Chapter five deals with green manuring and 
compost. As befits its im in tropical 
—t. the subject is dealt with in some 

The carbon-nitrogen cycle, the import- 


No. 11 | Reviews 355 


ance of an optimum carbon-nitrogen ratio and 
the relative merits of green manures and com- 
post are all discussed in clear terms. 

The next two chapters deal briefly with culti- 
vation, erosion and drainage as affecting soil 
texture and fertility. The subject of irrigated 
agriculture is, however, entirely omitted. One 
would have welcomed also a more detailed 
treatment of erosion, particularly erosion con- 
trol methods. 

Fertilisers and their uses are discussed in 
Chapter eight. The classical theories of Liebig 
and Lawson are explained, and the question of 
artificials and organics is discussed at some 
length. Useful hints on the use of both types 
of fertilisers are offered. 

The last chapter—field experiments—could 
—_ have been omitted, without taking away 

m the value of the book. The agriculturist 
for whom the book is primarily meant will find 
the subject dry in spite of the pains taken by 
the author to explain in simple non-technical 
terms an admittedly difficult subject. 

Taken together, it is a useful book. To the 
young student aspiring to specialise in agri- 
culture, it offers a first glimpse of soil science 
in ‘its relation to tropical agriculture. The 
practical agriculturist, and specially the edu- 
cated planter, will find in it a book of ready 
reference which will guide his efforts at crop 
production and help to co-ordinate and give 
meaning to his own observations on the field. 

Considering the inflationary tendencies every- 
where, the price of 5 sh. is perhaps — 

. D. 


Petroleum Resources of India. By D. N. 
Wadia. (Indian Association for the Cultiva- 
tion of Science, Calcutta), 1945. Special Pub- 
lication No. XI. Pp. 34. 


We welcome the production of this publica- 
tion which, we think, has come out at the right 
moment. Petroleum is essential for the eco- 
nomic development of a country. When our 
scientists and statesmen are actively engaged in 
National Planning it pays us to know in ad- 
vance from an authority like Dr. Wadia what 
= be the potential petroleum resources of 

a. 

In the introductory chapter the author re- 
views the oil-bearing belt of Tertiary Paleo- 
gene strata which form .the extra-Peninsula 
mountains of North-West India, Assam and 
Arakan and also carry Tertiary Coal deposits. 
The three ancient Eocene gulfs of the Indian 
Sea, Sind-Baluchistan-Punjab gulf, the Assam 
gulf and the Burma gulf bear petroleum on a 
commercial scale. The author also discusses 
briefly the Oil Belts of the World, Theories of 
the Origin of Petroleum, Petroleum and Coal 
Relationship, Importance of Geological Struc- 
tures in Oil Storage and Oil Exploration in 
India. He refers briefly to the Punjab and 
Assam oil-fields and the source and the 
reservoir-rocks of Indian Oil. The future pros- 
pects of petroleum in India are very well dis- 
cussed. In the conclusion the author gives a 
passing reference to the possibility of synthetic 
oil production in India by hydrogenation of 
inferior coals and ites, which would add 

to our resources. 


cessfully. te 
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It appears that the Petroleum industry in 
India is being overlooked by our planning com- 
mittees. We shall be extremely happy if this 
publication of Dr. Wadia improves the situation. 
We gladly recommend it to all our readers who 
are interested in petroleum. 

H. S. Puri. 


Handloom Weaving Industry in India (past, 
present and future). By M. P. Gandhi. 
(Published by Gandhi & Co., Jan Mansion, 
Pherozeshah Mehta Road, Fort, Bombay), 
1946. Pp. 58. Rs. 1-8. 

This interesting brochure gives at a glance 
a sufficiently comprehensive picture of the pre- 
sent conditions and future possibilities of the 
Indian Handloom Industry, with a short histo- 
ric background. The author who is well known 
for his several publications on the Cotton In- 
dustry has been able, by drawing freely upon 
the minutes of the meetings of the All-India 
Handloom Board and its various Sub-Commit- 
tees as also on the report of the Fact Finding 
Committee, to compress within the short span 
of 58 pages a wealth of information supported 
by statistical data about this vital industry 
which “is the largest of our small-scale indus- 
tries” affecting the existence of nearly ten mil- 
lion people, utilising 359-32 million lbs. of yarn 
and producing 25 per cent. of the country’s 
cloth consumption valued at Rs. 72 crores. 
Useful practical suggestions for the industry’s 
future development and resuscitation are also 
incorporated. 

The. chief problems of adequate supply of 
grey and dyed yarn in required counts at spe- 
cified rates, standardisation of quality and 
price, credit and marketing facilities, elimina- 
tion of middlemen, co-operative agencies and 
export markets are touched upon and useful 
suggestions are made for reorganising the in- 
dustry with a welcome emphasis on Research 

Design. 
oninhile the survival of the handloom industry 
in this age of mechanisation is, in the long run, 
problematical, one agrees with the author that 
with such acute cloth famine as now exists in 
the country, vigorous steps are urgently needed 
for the immediate rehabilitation of the industry, 

‘A few misprints like ‘by’ instead of ~ 
(p. 9), ‘date’ for ‘data’ (p. 10), ‘shapes’ an 
‘shares’ for ‘shades’ (p. 25), etc., in an other- 
wise very readable pamphlet might pane Sere 
avoided. There also appear to be some = 
pancies between the tables given on pages 
and 41; and also between those on pages 46 


and 56. 

i slips apart, the author has made 
a Thefuable contribution towards “educating 
public opinion for an improvement in the —_ 
tion of this industry”. It is a pamphlet -_ a 
to every one interested in the welfare of t 
many who depend on this industry. The price 
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NEW PERIODICALS 

tatistical Association Bulletin, 

1947, (The Calcutta Statisti- 
cal Society, 1|1B, College Square, Calcutta.) 
Pp. 48. Price Rs. 1-8 or 3sh. ne 
This i w journal and a welcome - 
tion to ‘the statistical literature in India. be 
tion has set before itself the fulfilmen 


[Current 
Science 


of two commendable objectives, namely, to pro- 
mote the study of and research in statistics and 
to bring home to the Governments and the 
public the practical utility of proper and dis- 
passionate statistical analysis. That there exists 
to-day a great need for such an effort in our 
country can hardly be exaggerated. 

The present issue contains popular expositions 
of certain statistical methods involved in the 
crop estimation in India, in the survey of pub- 
lic opinion and mental tests. The sections deal- 
ing with research notes and critical surveys are 
very interesting. The latter especially deals 
with burning problems of the day. A section 
on the usefulness and necessity of statistical 
methods in industry would be a valuable addi- 
tion to the Bulletin since our country is look- 
ing forward to an era of planned industrial 
development. 

M. C. SATYANARAYANA. 
The Montessori Magazine, Vol. I, 1947. 

Quarterly. [The Association, Montessori 

Internationale (India), Pilani, Rajaputana. } 

Rs. 6 yearly. 

In the history of educational thought it is 
customary to regard Pestolozzi, Froebel and 
Madame Montessori as belonging to a succes- 
sion of educators who have devoted special 
attention to the problem of training the 
very young. In this trio Madame Montessori 
occupies a unique place. For, while her prede- 
cessors had groped their way in an empirical 
fashion, the great Italian educationist came to 
her life-work with a background of medico- 
psychological knowledge and practice. Her 
work, therefore, is more truly scientifically 
experimental in character. 

The Montessori Magazine of India, of which 
the combined issue of the second and third 
numbers for the months of March and June 
are here reviewed, is to be commended as a 
tribute to the world-wide service rendered by 
Madame Montessori in the cause of school 
children. As indicated, however, by the editor 
of the Magazine, there is “a scarcity of con- 
crete, practical contributions of an applied 
nature in the issue. It is to be hoped that 
in the days to come this defect will be 
remedied, and articles of a more lasting char- 
acter, especially those dealing with Montessori 
practice and achievement in Indian Schools, 
will be found. 

D. S. Gorpon. 


Journal of the Science Club, 1947. Vol. 1, 
No. 1. Editor: K. R. Sen. (The Science 
Club, 22, Ramesh Mitter Road, Bhowanipur, 
Calcutta.) Rs. 7-8 per year. 


This is a quarterly journal of the Science 
Club of Calcutta. The sponsors are to be con- 
gratulated on this venture at a time when .the 
country’s Scientific and Technical progress Bro- 
mises a bright future. The editorial panel 
constituted by eminent scientists drawn from 
both academic and industrial walks of life. 
The first issue contains articles of high standard 
in Applied Science on subjects like cotton fibre, 
planning of Drug Industry in India, and 
Science News and Notes. The printing and 
paper of the Journal are of commendable qua- 
lity. We wish the Journal a long life of useful 
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SCIENCE NOTES AND NEWS 


Post-Graduate Field Training in Geology 


The Ministry of Works, Mines and Power 
have made arrangements for post-graduate 
practical field training in Geology for a num- 
ber of students selected from the different 
Universities in India. This measure, which is 
intended to implement a recommendation of 
the Geological Education Committee, is being 
taken now at the intervention of the Hon’ble 
Mr. N. V. Gadgil, Minister. 

The training course which will be for a 
period of nearly seven weeks about 
the middle of November 1947, will be held in 
the field training camps of the Geological Sur- 
vey of India under the supervision of some 
senior officers of that Department. 

The number of such students to be trained 
this year will be six. 

Nobel Prize Awards for 1947 


The 1947 Nobel Prize for Physics has been 
awarded to Sir Edward Appleton, discoverer 
of the ionosphere. 

His study of radio waves laid the basis for 
the development of radar. He first proved the 
effect of sunspots on radio waves and did more 
to develop long-distance radio transmission and 
reception than any man since Marconi. 

The Nobel Prize for Chemistry has been 
awarded to Sir Robert Robinson, British author- 
ity on the synthesis of natural compounds. 

Robinson, who is of Oxford University, re- 
ceived the award for his investigations of bio- 
logically important plant products, especially 
alkaloids. He is famous chiefly for his work on 
the structure and synthesis of natural products 
and especially those with a bearing on bio- 
logical relationships. 

Andhra University 


The M.Sc. degree of the Andhra University 
has been awarded to the following research 
scholars :— 

Physics—V. P. Subramanyam and K. Sri- 

ramamurti. 

Chemistry.—K. Venkateswara Rao, M. Nara- 

simhachari and M. Narasimha Sastry. 


Plans for Scientific Research 


The Ministry of Education of the Govern- 
ment of India under Maulana Abul Kalam Azad, 
has prepared a plan to encourage scientific re- 
search and to draw out the latent scientific 
talent in the country to help industrial deve- 
lopment. 

The preliminary part of the plan has been 
already put into operation in co-ordination with 
the Scientific Man-Power Committee. Accord- 
ing to this, India has been divided into four 
zones and each one placed under one Assistant 
Educational Adviser. Dr. Sadasivam, Profes- 


sor, Presidency College, Madras, has been put 
in charge of the Southern Zone, while Dr. V. B. 
Shukla, Professor, Science College, Nagpur, is in 
charge of Western India, including Kathiawar 
and the Central Provinces. Dr. Sen Gupta has 
been appointed to the Eastern Zone, while 
Dr. Narang takes charge of the zone compris- 


ing Deli, East Punjab and the United Provin- 


_ These Assistant Educational Advisers will 
visit educational institutions, research centres, 
industrial establishments, etc., and make a 
general survey of the position. Their reports 
».4ll be heard at joint meetings of the relevant 
copartments and, after that, the further 
cf acticn will be chalked out. 


A Super-Calculator 


Above the College quadrangle at Cambri 
Professor Wilkes has put finishing Face rg 
a two-ton automatic calculator. The “Mon- 
ster’s” name is EDSAC (Electronic delay 
storage automatic calculator). This new “brain” 
—first in the world of its kind—will have 
25 times more “knowledge” than the American 
“ENIAC” and will solve mathematical prob- 
lems so complicated that they are beyond the 
power of the human brain. 

Dr. H. V. Wilkes, Director, Cambridge Mathe- 
matical Laboratory, who, with six assistants, is 
in charge of the astounding calculator, says: 
“The brain will carry out mathematical research 
and may make sensational discoveries’ in engi- 
neering, astronomy and atomic physics. It may 
even solve economic and philosophic problems 
too complicated for the human mind. There are 
—— of vital questions we want to put 

i 

The wires and valves that make up the cal- 
culator “will remember” 500 ten-figure num- 
bers of 1,000 five-figure numbers and will 
complete 100,000 different calculations per 
minute, delivering answers to questions on the 
teleprinter. 

The machine “remembers” by storing .con- 
stantly moving electric and supersonic waves, 
each representing a number, in circuits of metal 
tubes filled with mercury. It has 32 mercury 
tubes, over 1,000 valves and miles of wire. 


Prof. B. Sahni 


The Government of India have deputed Pro- 
fessor Birbal Sahni for a study tour of the 
United States, Canada and England. Professor 
Sahni left India by air on the 20th October, 
and will be away for about six months. 

Prof. Sahni, it is reported, is establishing a 
Palzobotanical Institute in Delhi to which he 
has endowed the whole of his movable and im- 
movable property. The Government of India 
have undertaken to help the development of 
the Institute by grants towards initial equip- 
ment and recurring expenses. 


Sugarcane Research 


Important decisions were taken to improve 
and develop the sugarcane industry in India at 
a meeting of the Indian Central Sugarcane 
Committee held on November 9th .under the 
presidentship of Sir Datar Singh, Vice-Chair- 
man, Indian Council of Agricultural Research. 

A sum of Rs. 53,75,000 was sanctioned for 
the implementation of the five-year develop- 
ment schemes submitted by the Governments 
of Assam, Bihar, Bombay, the C.P., Madras, 
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Orissa, and the U.P., and an advance of 
Rs. 1,50,000 was permitted to East Punjab. 
West Bengal has been asked to submit its 
scheme on the basis of the sugarcane area in 
the province. 

The Indian Central Sugarcane Committe2 haz 
taken over the Bhadruk Military Grass Farm at 
Lucknow for purposes of research in sugarcane 
development. This will help co-ordination of 
sugar technology with sugarcane culture by 
establishment of the Central Sugarcane Re- 
search cum Sugar Technological Institutes. 


Indian Coconut Committee 


The Indian Central Coconut Committee will 
hold its next meeting at Bombay on November 
26 and the two following days. One of the 
main subjects expected to be considered at the 
meeting is stated to be the question of taking 
over the Coconut Research Station at Kasargod 
in South Kanara District. 

The Research Station at Kasargod is run by 
the Madras Government. The proposal is for 
the Indian Central Coconut Committee to tare 
it over and make it a Central Coconut Research 
Station to conduct research in problems con- 
nected with coconut cultivation and coconut 
technology. 

The main problems of coconut cultivation on 
which research will be undertaken will be 
insect pests and fungus diseases affecting the 
coconut palm, the causes of the shedding of 
tender coconuts termed “buttons” and the 
possibilities of cross-breeding. It is proposed 
to cross the tall Indian variety with the dwarf 
variety of the Andamans. The cross is expect- 
ed to bear in about five years while the indi- 
genous coconut takes over ten years to bear. 
Cultural and manurial tests will also be con- 
ducted with a view to increasing the produc- 
tion of coconuts per tree. Problems of coco-ut 
technology relating to the methods of utilising 
the various parts of the coconut are also ex- 
pected to be investigated at the Station. 


Indian Institute of Science 


The Hon’ble Dr. Syama Prasad Mookerijee, 
Minister for Industry and Supply, Government 
of India, laid the foundation stone of the Power 
Engineering Department that is proposed to be 
established at the Indian Institute of Science 
on Monday, the 10th November. The Govern- 
ment of India have sanctioned 60 lakhs of 
rupees towards the capital expenditure and 
4-5 lakhs towards recurring expenditure in 
connection with this project. 


Sir J. C. Ghosh 


Sir J. C. Ghosh, Director of the Indian Insti- 
tute of Science, Bangalore, has been appointed 
Director-General of Industry and Supply, 
Government of India. Dr. Ghosh took charge 
of his new post in New Delhi on November 13. 


Radar Contact with Moon 


Scientists attached to the Australian Council 
of Scientific and Industrial Research received 
radar echoes from the moon on 7th November 
1947. 

Signals were relayed by land line from Sidney 
to a short-wave station in Victoria whence they 


Science 


were thrown to the ae, ,000 miles away, 


‘within two and half secon 


Receiving equipment at Sydney recorded 
“brittle anu compact echoes” for half an hour. 
Lxperiments are continuing to prove that the 
success is reproducible. A 


Effect of Atomic Radiation 


Professor William Greulich has returned after 
spending five weeks taking measurements and 
extensive photographs of over 1,000 Japanese 
children to Stanford University, California. He 
reports that atom bombs dropped on Hiroshima 
and Nagasaki had no immediate detrimental 
effect on human fertility. 

Mr. Greulich, who is the Head of the Ana- 
tomy Department of the University, cited as 
evidence a multitude of young babies and 
pregnant mothers. 

The children, however, would be _ studied 
up to adulthood to determine the effect of 
atomic radiation on human growth, develop- 
ment, and reproduction. 


Substitute for Jute 


The Australian Wool and Meat Producers’ 
Federation has decided to investigate the manu- 
facture in Australia of woolpacks made from 
low grade wool. Woolpacks, they expect, may 
considerably solve the packing problem conse- 
quent upon a possible shortage of jute. 


Paper from Cotton Plant Fibre 


According to a report issued by the United 
States Office of Technical Services, Department 
of Commerce, it has been found that the woody 
fibre of waste cotton plants can be utilised in 
making serviceable paper having a good burst- 
ing strength. 


600,000- Year-Old Ornaments 


A number of tools, ornaments and bones, 
some dating back 600,000 years, have been dis- 
covered by a group of Yugoslav scientists in 
the Windija Caves in Creatia near the town of 
Varazdin. 

Most interesting among the discoveries was 
a small stone axe, the smallest ever found in 
this part of the world, decorated with figures 
and symbols. Prof. Stepan Vukovie, who head- 
ed the scientific expedition, believes that the 
axe and some similar objects found in the caves 
served purposes of “voodooism”’. 

Perhaps the most important among the finds 
was a bone fragment from the top of the skull 
and seven teeth belonging to the Neolithic 
Man. Some excellently preserved, lunx teeth 
as well as joints of pre-historic animals whose 
identity, however, it was impossible to estab- 
lish, have also been found. 


ERRATA 


Vol. 16, July 47, p. 216: In the Contents, 
read C. G. Pendse for C. E. Pendse as the 
author of the Note on “Kinematics of Rotating 
Frames of Reference”. Page 218, first column, 
line 31: For C. E. Pendse read C. G. Pendse. 
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LIVER THERAPY 


Liver, the richest source of. the B-Complex, 
" antianaemic principles and other growth 
factors yet undetermined. 


We prepare active concentrates of liver containing the - 


whole range of the above principles for Research and 
Medical Profession. 


For further particulars apply to: 


‘The Mysore Industrial. & Testing Lebecitery:: Ltd. 


Malleswaram Post, BANGALORE 


THE MYSORE & FERTILISERS, 


REGISTERED Orness: TELEGRAMS: “ CHEMI” 
1129, VANI VILAS ROAD, MYSORE TELEPHONE No. 243 
WORKS : BELAGULA 


(MYSORE STATE RAILWAY) 
‘TELEPHONE No. 435 


ON THE WAY TO BRINDAVAN GARDENS 
(KRISHNA RAJASAGAR) 


Manufacturers oti: 

Concentrated and Fuming Sulphuric, Hydrochloric and Nitric and 
Chlorosulphonic Acids; Ammonia, Ammonium Carbonate and Ammonium 
Sulphate; Sodium Sulphate; Copper Sulphate; Ferrous Sulphate; Ferric 
Chloride; Superphosphates and Mixed Fertilisers, etc. 
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THE OESRYATORY 


‘FOUNDED 1877 


'A Magazine presenting current 
in Astronomy by means 
of Articles, Correspondence, Notes 


on discoveries and Reviews of im- 


portant astronomical books. The 
papers read at the Meetings Ce 

nomical & Geophysical ) of the Royal 

Astronomical Society and the dis- 


- cussions which follow are also fully 


reported 
Annual Subscription for 6 issues Rs. 15 
Post Free 


Should be sent to— 


THE EpDIToRs, 
ROYAL OBSERVATORY 
Greenwich 
LONDON, S.E. 10 


Your enquiries for 


MICROSCOPES 
R. & J. Beck Ltd. (London) 
. Are invited by 
LAWRENCE & MAYO (India) Ltd. 


Bombay—274, Hornby Road. 
Caleutta—11, Government Place East. 


Bangalore—4+ B, South Parade. 


- New Delhi—76, Queensway. 


Lahore—9, Shah Din Buildings, 
The Mall. 


Lucknow—Mayfair Theatre Building, 


Hazratganj. 


. Madras—17, Mount Road. 


Simla—5, The Mall. ; 
Rangoon—+81, Phayre Street. 


SOCIETY OF BIOLOGICAL CHEMISTS, INDIA 
AIMS AND OBJECTS 
The Aims’ and Objects: of the Society are to co-ordinate the work of Biological Chemists in ‘various 
of India; hold meetings for discussion of important topics of scientific interest and for presentation 
of ye papers ;- publish annual reviews, abstracts of biochemical work done in India and monographs on 
al aspects of Biological Chemistry ; and to conduct a Journal when deemed suitable. 
Membership is open to all those interested in Biological Chemistry and allied subjects. 


Fees: 


bp 
For individuals (Members) Rs. 4 per annum. - 


Rin, 
For Libraries, Institutions, Firms and other Corporate Bodies (Subscribers) Rs. 5 inland-and 


10 sh. foreign. 


Members and cutieitionn are entitled to receive free all current publications of the Society. 
Student Members.—Rs, 2 per annum (The> Proceedings will be supplied free and other 


current publications at half price). 


Subscriptions are payble in advance and fall due on first Sia each year. 


PUBLICATIONS OF THE 
and 


“Annual Review of Biochemical 
Allied Research in India” 
for 1930-1936 per. volume 
for 1937-1946 per volume 


“Proceedings” of the Society 
Vol. I 1936 


Vol. Il 1937 (2 parts) 
Vol. IIL. 1938 (8 parts) 
Vol. IV 1939 (1 part) 
Vol. Vv 1946 (1 part) 
Vol. VI... 1947 (1p part) 
“Some of Plant 
By Rao Bahadur B. Barong 


Price 
Inland Foreign 


(Review for 1932 is out of print) 


“industrial Possibilities of Some Research Work Done in India” 


By Dr. Gilbert J. Fowler 
“Influence of Light on 
By Dr. N. R. Dhar 
All commumications should be addressed to: 


Some Biochemical Processes” 


The Hon. Secretaries 


_ Society _of Biolo ical Chemists, India, 
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ORGANIC AND INORGANIC 
_ FINE CHEMICALS 
*ANALAR’ REAGENTS 
ADSORPTION, OXIDATION- 
REDUCTION & pH INDICATORS 


; MICROSCOPICAL STAINS AND 
LABORATORY CHEMICALS & REAGENTS STAINING SOLUTIONS 


Their exceptional reliability and high standard MICRO-ANALYTICAL .REAGENTS 
of quality are recognised throughout the world. | 
REAGENTS FOR’ CLINICAL 
ANALYSIS 


‘THE BRITISH DRUG HOUSES LTD. 


FINECHEMICALSfor INDUSTRY | . 


POOLE B.D.H. LABORATORY CHEMICALS GROUP ENGLAND || © 
Distribited in India by: THE D2. G HOUSES LTD. (Incorpora'e ed in England) Post Box 1341 


INDIAN COUNCIL OF AGRICULTURAL RESEARCH } 


. 


‘ INDIAN FARMING 


(Monthly Magazine for the Layman) 


Features of the magazine include Original Articles of practical iets to 
farmers, What the Scientists are Doing, What's Doing in All-India, What Would You Like — 
to Kuow? etc., of special interest to farmers, landowners, rural development 
. workers, co-operative societies, government officials, clubs, libraries and 
college students. 


Annual Subscription Rs. 6; Single Copy As. 8 


INDIAN. JOURNAL OF AGRICULTURAL SCIENCE (Bi-Monthly) 


Journal of agriculture and the allied sciences mainly devoted to the — 


publication of the results of original research and field experiments. 
Annual Subscription Rs. 15; per part Rs. 3 


INDIAN JQURNAL OF VETERINARY 
SCIENCE AND ANIMAL HUSBANDRY (Quarterly) 


Journal devoted to the padticstive of scientific research relating to the 


health, ‘nutrition and breeding of livestock 
‘Annual Subscription Rs. 6; per part Rs. 2° 


MANAGER OF PUBLICATIONS, Civil Lines, DELHI oy 
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We are now manufacturing: | 


® Kipp’s Apparatus of one litre capacity. 
® Desiccators of 4’, 5° and 6’ diameter. 
© Glasses of ® f ax. 4 
and 8 oz. cap. accurately calibrated. | 
All Types of Graduated Glassware 
such as Measuring Flasks, Measuring Cylinders, 
Burettes, Pipettes, etc., etc. 


Manufactured by: 


INDUSTRIAL & ENGINEERING APPARATUS Co. Ltd. 
_Chotani Estates, Proctor Road, Bombay 7 + 


_ IMPORTANT 


Scarcity of materials is being felt in every field of»)... 

work ; but by our ceaseless efforts we have collected’ _- 
- large stocks of scientific goods and we are in a - 

ee to sas demands from consumers of these 


goods. 
in the line of Physical, Chemical and Biological 
Apparatus, Gas and Water fittings, Glass graduates 
and Hollow glassware, Barometers, Celaroids, 
Colorimeters, Pehameters, Ether, Acids, Chemicals 
and Reagents, etc., etc.,; to us. 
- We assure you of the promptest attention. - 


Bengal Chemical Pharmaceutical Works, Ld, 
BOMBAY 
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MANUFACTURERS OF 


ALL KINDS OF SCIENTIFIC APPARATUS 


OUR SPECIALITIES: 


Fortin's Barometers, Sextants, Resistance Boxes and 
. Potentiometers, Sensitive Galvanometers, 
Ammeters, Voltmeters, Vernier‘and 
Biological Microscopes, Analytical 
Balances, Weight Boxes, Tuning 
Forks, Rheostats, Optical . 
. Benches, Gas Plants, 
Precision Measuring 
Instruments, 
etc. etc. 


"Recognised by 
Educational Institutions and Research Laboratories 
THROUGHOUT 


Burma and Ceylon 


MaclagonRosd 118, Bigandet Street 
LAHORE “RANGOON 


in ta Telegrams:—“ SCIENCE,” Ambala, Lahore 
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INDUSTRY & CONTROL 
LABORATORY EQUIPMENTS 


Barkometer, English. 10” 0-80% Rs. 17/8 ; Brinoweter, English Rs-9/8 each. 
Beakers 100 250 500 1000 2000 c.c. 
Indian -/15/- 1/2 Wil. 2fi2 

English al7 2/11 4/6 5/14 11/14 each 


- Bottles Reagent flat stopper , 4 8 16 £2 

Indian—Narrow mouth 10/14 «14/4 © 30 - 82 per doz. 

English . 18/14 25/8 35/4 60 "Sep 
(N.B.—Wide mouth 25% extra; Extra Wide mouth 75% extra) 


Buretttes with stopcock—English 25 c.c. Rs. 11/8; 50 c.c. Rs. 13/8; 
100 c.c. Rs. 16/8; Schellback.50c.c. Rs. 17/8; 100c.c. Rs. 19/8 
Butryometers tube—English 8 to 9% as available Rs. 8/12 
Desiccator, with zinc plate 4” 5” 6” 10” 
Indian 8/15 10/6 14/8 39 
English * - 30 55 84 
Dessicator, Vacuum—English 8” Rs. 104 . 


-Distillimg Apparatus, Copper—Capacity 1 2 4 10 20 Gallon 
Rs. 80 104 190 350 550 
Distilling Flask®* 250 500 1000 2000 3000 5000c.c. 

Indian 3/12 4/7 6/8 10/12 

English ANS, 9/8 14/8 19/8 26 32 
Flask Capacity 250 c.c. 500 c.c. 1000 e.c. 3000 c.c. 5000 c.c. 

Indian Y2..: Wage 18/8 

English 2/10 4/8 5/i4 23. «38/8 
Measuring Cylinder 100c.c 250¢.c. 500c.ce 1000 cc 2000'c.c. 

Indian 2/6 3/4 5/8 

_ English 5. 76... 10/15 15/8 26/3. Each 
Measuring F lasks, Sherer 50 or 100 c.c. 250 c.c. 500 c.c. 1000 c.c- 2000 c.c. 

Indian 2/14. 4/46 5/13 

- Englisk 11/8 19/8 24/8 
Measure Glass—English 4 oz. 8oz. 160z. Rs. 3/10; 4/12 5/12 respectively 

20 oz- 7/8; 32 oz. 12/8 each. 
Sx Zee See Wee Mee. Bee. 
Pipettes Volumetric Sup. Indian -/3/- — -/8/- 2 10/-, -/14/- 1/2 1/8 
English 1 1/10 1/11 1/15 3/2 4/15 
Graduated Sup. Indian 1 2/3 2/8 in 1/10. 
English 5/4 5/8 6 6/8 7/8 
Senpatating Funnels, English 100 c.c. 12/8: 250 c.c. 14/12; 500 c.c. 21/8; 
1000 c.c. 28/-; 2000c.c. 38/-. 


Gum Boots—Indian Rs. 15/8; Superior Indian Rs. 19/8; English Rs. 39/-. 


PRINCESS STREET. BOMBAY 2. 
PHONE: 25941 # Grams: “LABORATORY ” 
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METALLOGRAPHIC 


Illustrated above is the METALLOSCOPE model MILS, a compact 
outfit for routine work consisting of Illuminating unit, - special 
Inverted Microscope and Photographic Camera permanently aligned 
and This is for bright field work, plate size 5’ 7’, 


AVAILABLE, 
Model GBILS for larger plate size 8" x 10’ 
AND 


The new RESEARCH METALLOGRAPHIC EQUIPMENT 
for work with bright field, dark field and polarised light. 


Catalogs on request — 


_ Sole Agents: 
MARTIN & HARRIS, 

(Scientific Department) 
Savoy Chambers, Wallace Street 
“BOMBAY 
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